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Astronomy at Illinois 


ROUND was broken in 1896 for the 

University of Illinois Observatory at 
Urbana, pictured on the front cover of 
this issue. In the dome is a 12-inch equa- 
torial refractor, made by Warner and 
Swasey, and there is also a 3-inch com- 
bined transit and zenith telescope for stu- 
dent instruction. The observatory has an 
outpost half a mile to the south, where 
a 4-inch Ross camera is used in Milky 
Way research. 

This August, just before the American 
Astronomical Society met at Urbana, an 
addition was completed that filled in the 
southwest angle of the original building. 
It contains a seminar room, offices for the 
director and a secretary, and a radio as- 
tronomy laboratory in the basement. This 
new wing is at the left in the cover pic- 
ture, its brickwork yet to mellow to that 
same rich tone as the original parts of the 
observatory. The old brick piers in the 
foreground serve as supports for portable 
telescopes and other instruments used by 
astronomy and navigation classes. 

Despite its relatively small size and 
limited observational equipment, the 
University of Illinois Observatory has 
exerted a far-reaching influence on mod- 
ern astronomy. 

The first director at Illinois was G. W. 
Myers, from 1897 to 1900. In the first of 
these years he analyzed in great detail the 
light curve of the eclipsing binary Beta 
Lyrae, deducing the sizes, shapes, densi- 
ties, and other properties of the two com- 
ponent stars. This was a remarkable 
achievement 60 years ago, and was praised 
by Dr. Otto Struve at the Urbana meeting 
this August, when he gave the Russell lec- 
ture on the problems of this famous 
double star. 

In 1903 Joel Stebbins became director, 
and began a revolution in astronomical 
photometry. First pushing thé light-sensi- 
tive selenium cell to its liméts for measur- 
ing star brightnesses, he later developed 
the photoelectric cell to obtain extremely 
precise magnitudes and cglors of stars. ‘To 
this day he has remained, in the forefront 
of this major branch of observational 
astronomy. 

The third director was Robert H. Baker, 
well known both for his studies of the 
Milky Way and for his popular writings— 
his widely used textbook, Astronomy, is 
now in its sixth edition. Dr. Baker served 
from 1922 to 1951, being succeeded by the 
present director, George C. McVittie, a 
British-born astronomer who has made im- 
portant contributions to the fields of cos- 
mology and relativity. 

The last three directors, whose terms 
span more than half a century, all at- 
tended the Urbana meeting, and may be 
seen together in the photograph by Walter 
J. Miller, S. J., on page 6. ' 
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MERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 98th meeting of the American Astronomical Society at Urbana, 
Illinois, in August. Complete abstracts will appear in the Astronomical Journal. 


Revision of Rowland’s Tables 


In 1895, the Johns Hopkins physicist, 
Henry A. Rowland, began publication of 
an extensive catalogue of the Fraunhofe1 
absorption lines in the spectrum of the 
sun. These classic tables were revised in 
1928 by W. S. Adams and his coworkers at 
Mount Wilson Observatory. 

Now the second revision of Rowland’s 
tables is being prepared jointly by M. 
Minnaert at the Utrecht Observatory and 
Charlotte Moore Sitterly at the National 
Bureau of Standards. The identification 
of the many thousands of spectral lines, 
their wave lengths, the multiplet attribu- 
tions, and the lines’ equivalent widths are 
being checked or newly determined. It is 
hoped that the manuscript will be ready 
for the general assembly of the Inte 
national Astronomical Union at Moscow 
next year. 

In describing this program, Dr. Min- 
naert discussed the particularly difficult 
problem of determining equivalent widths 
of the lines that are crowded together in 
the ultraviolet region. In fact, they over- 
lap so much that the true continuous 
background of the solar spectrum can not 
The background can be in 
ferred, however, from special study of the 


be observed. 


wings of strong lines of iron and other 





This astronomer from the Netherlands, 
M. G. J. Minnaert, was guest speaker at 
the society dinner at Urbana. Director 
of Utrecht Observatory, he is an author- 
ity on the sun’s spectrum, eclipses, and 
stellar atmospheres. He is author of 
the popular book, “Light and Colour 
in the Open Air.” 


elements, which differ markedly from the 
classical theory. Dr. Minnaert finds that 
in the region between wave lengths 3550 
and 3650 angstroms the true background 
is about 40 per cent higher than the 
highest points observed. 


Luminosities of Mira Stars 


The long-period variables, of which 
Mira (o Ceti) is a well-known example, 
are giant red stars whose brightnesses 
change by five magnitudes, on the aver- 
age, in cycles of the order of a year. 
Phillip C. Keenan, of Perkins Observa- 
tory, reported on his observations of the 
spectra of 20 such stars with the 60-inch 
reflector at Mount Wilson. His purpose 
was to determine their intrinsic luminosi- 
ties, as indicated by the intensities of 
spectral lines that can serve as luminosity 
criteria. 

\ provisional calibration of the lumi- 
nosity sequence shows that Mira variables 
of spectral class M2e, with an average pe- 
riod of 200 days, attain visual absolute 
magnitude —2.3 at maximum light. Later 
spectral types have lower luminosities and 
longer periods; thus, a_ typical Mb6e 
variable has a 360-day period and a visual 
absolute magnitude of 0.0. 

Dr. Keenan finds that some long-period 
variables, such as RT Cygni and Z 
Ophiuchi, appear spectroscopically to be 
at least as luminous intrinsically as super- 
giants like Betelgeuse. ‘The spectrum of 
Z Ophiuchi is noteworthy for the weak- 
ness of its calcium lines. 


Nova Binary Star 


Normally a 
recurrent nova T 
twice brightened briefly to the 2nd magni- 


10th-magnitude star, the 
Coronae Borealis has 


tude, in the years 1866 and 1946. It is 
also a close double star, the blue compo- 
nent responsible for the nova outbursts 
being accompanied by a giant red star of 
spectral type gM3. 

Many new facts concerning this unusual 
system have been revealed in a spectro- 
scopic study by Robert P. Kraft, Goethe 
Link Observatory, using the 100-inch 
Mount Wilson reflector. The period of 
binary revolution is 227.8 days. The mo- 
tion of the red star was detected by R. F. 
Sanford a decade ago, but Dr. Kraft has 
now succeeded in finding spectral features 
of the blue star. Its hydrogen-beta line is 
bright, and shows a range in radial veloc- 
ity of 70 kilometers per second. 

From this it appears that the M-type 
star is about four times as massive as the 
sun, and the nova component has a mass 
of about 2.5 to 3 suns. The binary system 
is dynamically unstable, material flowing 
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from the red star to the blue one, forming 
a ring or shell around the latter. In addi- 
tion, a large and very tenuous gaseous en- 
velope surrounding the binary system as a 
whole is proposed by Dr. Kraft to account 
for the presence of certain spectrum lines 
of doubly ionized neon. 

This model of the T Coronae Borealis 
system closely resembles present views of 
the nature of the variable stars SS Cygni 
and AE Aquarii, and Dr. Kraft believes 
that all three systems belong to the same 
homogeneous physical group. 


Infrared Observations of 
Planets and Satellites 


At McDonald Observatory, Gerard P. 
Kuiper has been continuing to observe 
bodies in the solar system with the 82-inch 
reflector in infrared light. He has meas- 
ured the polarization of the light of 
Venus at wave lengths of one and two 
microns; the results appear to rule out 
water droplets as forming the planet’s 
clouds (Sky and Telescope, November, 
1954, page 20). Instead, Dr. Kuiper sug- 
gests the clouds of Venus may be made of 
particles of polymerized carbon suboxide 
(C,O,). 

Striking differences among the four 
Galilean satellites of Jupiter have been 
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Another overseas visitor at the Urbana 
meeting was A. R. Hogg, who is a staff 
member of the Australian Common- 
wealth Observatory, on Mt. Stromlo 
near Canberra. He has been an active 
observer of southern double stars, but 
more recently his main field of interest 
has been photoelectric photometry. 
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found from intensity tracings of their 
spectra with an infrared spectrometer. 
Satellites I and IV reflect sunlight with 
little change, but for III and especially I 
the spectrum is markedly fainter in the 
range from 1.5 to 2.5 microns. This effect 
would be produced if the surfaces of satel- 
lites II and III were covered with snow. 
The high reflectivity of II in visual light 
and its color fit this hypothesis, while TI, 
which is darker, may be covered with 
snow contaminated by silicate dust. At 
Jupiter's distance from the sun, the rate 
of evaporation of snow would be very 
slow, even if exposed to a vacuum. 

In infrared spectrum tracings of Mars, 
Dr. Kuiper has observed three absorption 
bands of carbon dioxide near two microns, 
finding them stronger than can be ex- 
plained by the amount of this gas in the 
earth’s atmosphere. This fact was estab- 
lished by a comparison of the tracings re- 
produced here, which were made when 
the light of Mars and the sun_ passed 
through nearly equal thicknesses of our 
air. At the left each tracing shows the 
same deep absorption band at 1.8 microns 
produced by water vapor in the earth’s 
atmosphere. The three CO, absorptions 
are w,, ®,, and w,, at wave lengths 1.957, 
2.006, and 2.057 microns, respectively. 
Relative to the sun’s spectrum, the Mar- 
tian bands are stronger, in approximately 
the same ratio as were weaker bands of 
carbon dioxide at 1.6 microns discovered 
by Dr. Kuiper in 1947. Thus the new re- 
sults corroborate the earlier evidence for 
CO, as a constituent of the Martian 
atmosphere. 

Other McDonald observations confirm 
that Saturn’s rings are composed of snow 
particles, and reveal new features in the 
infrared photographic spectra of Jupiter 
and Uranus. 


Brighter Artificial Satellites? 


Because a 20-inch American artificial 
satellite is expected to be about 6th mag- 
nitude at perigee and about 10th at 
apogee, its faintness will be an important 
difficulty in optical observations. Armand 
N. Spitz, of the Smithsonian Astrophysical 
Observatory, and Raymond H. Wilson, 
Jr., Naval Research Laboratory, propose 
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These spectrum tracings by G. P. Kuiper 
show the added strength of carbon 
dioxide bands in the spectrum of Mars. 
Yerkes-McDonald Observatories chart. 


that the satellite be a polyhedron, with 
plane mirror surfaces. 

Illuminated by the sun, such a satellite 
would be visible as a series of light flashes 
three or more magnitudes brighter than 
the reflection from a sphere. Dr. Wilson 
has computed that a plane mirror surface 
only one centimeter in area, situated 
about 300 miles from the observer and 
reflecting sunlight face-on, could appear 
as bright as a Ist-magnitude star. 

The rate of occurrence of the flashes 
would depend on the number of plane 
faces and the speed of the satellite’s rota- 
tion. In an alternative design, plane 
facets would be added to the original 
sphere, so the satellite would remain 
visible during the intervals between 
flashes, which would occur with a fre- 
quency of several times a second to several 
times a minute. 

Streamlining of the satellite’s surface is 
not necessary, because of the low air re- 
sistance at the heights where it will travel 
in its orbit. While being carried upward 
from the earth, the satellite will be en- 
closed in the third stage of the Vanguard 
rocket, so during that time also its shape 
will not affect drag. 

Both speakers pointed out that a flash- 
ing body might be easier to recognize as 
a satellite by visual observers, and the 
flashes could tell how fast it was rotating. 


The present director of 
the University of Illinois 
Observatory, George C. 
McVittie, stands at the 
left in this picture. 
Talking with him are 
two of his predecessors 
in office, Joel Stebbins 
(center), who was direc- 
tor from 1903 to 1922, 
and Robert H. Baker, 
from 1922 to 1951. 
Photograph by Walter 
J. Miller, S. J. 
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Punch-Card Observing 


At the Flagstaff, Arizona, station of the 
U. S. Naval Observatory, an observer at 
the 40-inch reflector is assisted by auto- 
matic devices that punch the data of each 
photoelectric observation directly onto 
IBM cards. These can then be sent to 
headquarters in Washington, D. C., for 
processing by IBM 650 computing ma- 
chines. 

Two separate analyzer sections of the 
photometer may be readily interchanged, 
one being used for observations of star 
brightnesses in three selected colors, the 
other for polarization measurements. The 
photometer output is fed through ampli- 
fiers to an integrator, and the result is dis- 
played on a strip-chart recorder. 

But the recorder is also equipped with 
a digitizer and readout device which 
punches on IBM cards the amount of each 
deflection of the recording pen, with an 
accuracy of a thousandth of the full-scale 
deflection. Observations of a particular 
star are made automatically in sequence 
after the telescope is set by the observer. 
Fifteen to 20 stars can be observed in an 
hour because the telescope is so easily 
pointed from one part of the sky to an- 
other. (See Sky and Telescope, Novem- 
ber, 1956, page 4.) 


Interstellar Gas 


Sidney van den Bergh, of Perkins Ob- 
servatory, calls attention to a surprising 
property shared by both the Milky Way 
galaxy and the Andromeda nebula: the 
relatively small amount of interstellar gas 
in the spiral arms. While ejection of mat- 
ter from stars provides some such gas, a 
larger quantity is consumed in the process 
of star production. Were no external sup- 
ply available, the gas in the solar vicinity 
would be exhausted in about 7 x 108 
years. 

Furthermore, the amount of gas now in 
the galactic nucleus is only about 1/250 or 
1/300 that which should have been ejected 
from the stars there during the five-billion- 
year history of our galaxy. 

Dr. van den Bergh suggests that both 
these points can be explained by a con- 
tinuing escape of gas from the nucleus, 
the gas moving outward along the spiral 
arms. The present rate of gas loss from 
the central part of the galaxy would 
match the rate at which the interstellar 
gas is being removed from the spiral arms 
by star formation. 


The Seeing at Kitt Peak 


A. B. Meinel, of the new National 
Astronomical Observatory, has encourag- 
ing data on the quality of the seeing on 
Kitt Peak, Arizona, one of the five sites in 
the Southwest being tested for the loca- 
tion of 80-inch and 36-inch reflectors (Sky 
and Telescope, August, page 482). 

The seeing on Kitt Peak, an isolated 
mountain mass rising to 6,875 feet, with 














a 70-acre level summit, has proved of sur- 
prising excellence. This was shown by 
the small amount of scintillation “noise” 
on the photoelectric records of Polaris, 
which was continually observed with a 
6-inch monitor telescope. The Kitt Peak 
observers believe that the seeing is better 
there than at any other observatory where 
they have worked. Clouds are rare, espe- 
cially in the summer, when there is less 
cloudiness than at nearby Tucson. An- 
other advantage is the smallness of the 
day-to-night temperature range — only 3.1 
degrees centigrade in winter and 6.5 de- 
grees in summer. 

Thirty tons of equipment and a hous- 
ing trailer have been hauled to the sum- 
mit of Kitt Peak over a primitive bull- 
dozer trail which has grades as steep as 78 
per cent. In July, a 16-inch Cassegrainian 
reflector, equatorially mounted on a truck, 
was put into service. The seeing tests at 
Kitt Peak and at the other stations under 
survey will continue well into the future. 


Expanding Star Cluster in Orion 


The compact cluster of faint stars sur- 
rounding the Trapezium, in the heart of 
the Orion nebula, is growing in size at the 
rate of one part in 300,000 per year, ac- 
cording to the work of K. A. Strand, direc- 
tor of the Dearborn Observatory, North- 
western University. This expansion indi- 
cates a common origin for the cluster stars 
only 300,000 years ago, with an uncer- 
tainty of 40,000 years. 

Dr. Strand’s findings illustrate the im- 
portance of positional observations of the 
stars over long intervals. He made meas- 
urements of recent Orion photographs 
taken with the 40-inch Yerkes refractor, 
and compared them with similar plates 
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Note the predominance of outward mo- 
tions in this Dearborn Observatory 
plot, in which the circles centered on 
the Trapezium have radii of five and 10 
minutes of arc, respectively. For the 
number of stars indicated by the ad- 
joining label, each arrow gives the aver- 
age proper motion; the arrow in the 
box has the unit length of one second 
of arc in 1,000 years. 
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This map of the surroundings of the 
region of the Trapezium (Theta Ori- 
onis) includes stars to visual magnitude 
17.5. Dr. Strand based the chart on 
infrared photographs taken at Lick Ob- 
servatory and the Flagstaff station of 
the U. S. Naval Observatory. The co- 
ordinates are for the epoch 1900. 


taken 50 years earlier by G. W. Ritchey 
and J. A. Parkhurst. Since all the expo- 
sures were made through yellow filters on 
yellow-sensitive plates, the nebulosity was 
so weakened that it did not interfere with 
the measuring of the star images. 

From 10 pairs of plates with 50-year in- 
tervals, precise proper motions were de- 
termined for 200 stars of the 14th visual 
magnitude and brighter, within an area 
roughly half a degree square. These meas- 
urements were made with respect to 16 
reference stars of average magnitude 11 
that belonged to the cluster. The con- 
figuration of the 16 stars turned out to be 
one part in 6,000 larger on the recent 
plates than on the early ones. 

Was this change due to an actual radial 
expansion of the cluster? One possible 
alternative was that the apparent expan- 
sion was merely the result of random 
motions of the reference stars. However, 
new measurements with another set of 25 
reference stars showed the same enlarge- 
ment. Other tests demonstrated that there 
was no instrumental effect, such as a pro- 
gressive increase in the focal length of the 
Yerkes telescope, nor was there a gradual 
shrinkage of the emulsion on the old 
plates. When Dr. Strand compared two 
pairs of photographs of the Pleiades taken 
50 years apart with this same telescope, no 
expansion was detected. 

By comparing his new very precise 
proper motions of the cluster stars with 
previously published radial velocity values, 
Dr. Strand computed 600 parsecs as the 
distance of the cluster. This is consider- 
ably greater than the 400-parsec result de- 
rived photometrically by P. P. Parenago 
in Russia, and by W. A. Hiltner and H. L. 
Johnson in the United States. But Dr. 
Strand believes the latter determinations 


are too small because the A-type stars in 
the Orion cluster are actually more lumi- 
nous than their colors imply. 

Within five minutes of arc of the 
Trapezium there are seen about 300 stars 
brighter than visual magnitude 17.5. When 
allowance is made for stars hidden by 
patches of interstellar obscuring material, 
the number becomes about 400, corre- 
sponding to a total mass of some 350 suns 
—a minimum value. This is nearly the 
same as the mass of the Pleiades cluster, 
but only within one-eighth of the volume. 

With an age of only 300,000 years, the 
Trapezium cluster is among the very 
youngest known. This is confirmed by the 
color-magnitude diagram of its members 
constructed by Dr. Strand, showing to an 
exaggerated degree the peculiarities found 
by Merle Walker for the young cluster 
NGC 2264 (Sky and Telescope, October, 
1954, page 426), which is now believed to 
be three million years old. 

The color-magnitude diagram of the 
Trapezium cluster has a broad, continu- 
ous sequence of stars from spectral type 
O6 to type K5 V. But the stars later than 
B3 are brighter than standard main- 
sequence stars, showing that they may still 
be contracting gravitationally. 





IONS... 


FROM THE S+T MAILBAG 


vasa F 





Q. To what distance does the absolute 
magnitude of a star correspond? 

A. The absolute magnitude of a star is 
the magnitude it would appear to have if 
viewed from a standard distance of 10 
parsecs (32.6 light-years). 

Q. When can the constellation Crux 
(the Southern Cross) be seen from south- 
ern Florida? 

A. It is best placed for view when the 
quadrilateral of Corvus is on the merid- 
ian, Crux then being 40° to the south. 
This can happen during hours of dark- 
ness from January until June, specifically 
at 11 p.m. local time at the beginning of 
April, and 9 p.m. at the beginning of May. 

Q. What is meant by the radial veloc- 
ity of a star and why can it have positive 
and negative values? 

A. Radial velocity is the speed at 
which a star approaches us (negative 
value) or recedes (positive value); it is 
that part of the star’s motion that lies 
along our line of sight to the star. 

Q. How is radial velocity measured by 
astronomers? 

A. By the Doppler shift in the posi- 
tions (wave lengths) of lines in the spec- 
trum of the astronomical body. Motion of 
approach shifts the spectral lines to the 
violet side of their normal positions, reces- 
sion shifts them toward the red. The 
amount by which a spectral line is dis- 
placed is directly proportional to the 
radial velocity. W.E.S. 
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A Seeing Compensator 
Employing Television Techniques 





JoHN H. DeWrrt, Ropert H. Haroie, and Cari K. SEYFERT, Dyer Observatory, Vanderbilt University 


HE BASIC PROBLEM in_photo- 
+ graphing the surface of a planet is 
overcoming the disturbances in the 
earth’s atmosphere. It has always been 
possible to see more detail visually than 
can be recorded photographically through 
the same telescope. This is due to the fact 
that the eye can distinguish between mo 
ments of atmospheric steadiness and other 
instants when the image is blurred. 
Chere has long been a pressing need for 
a photographic method that can record 
the fine planetary detail revealed to expe 
rienced visual observers in instants of 
excellent seeing. This could be accom 
plished by making extremely short, high 
contrast exposures with a moderate-size 
telescope. Instruments of up to 24 inches 
are more likely to produce good images 
during times of atmospheric unsteadiness 
than are larger telescopes. Since smaller 
apertures ordinarily require longer expo- 
sures, some method of image intensifica- 


— 


~ 





tion is required. The apparatus described 
here, which uses a closed-circuit television 
system on a 24-inch reflector, not only 
achieves the desired image intensification 
and added contrast but compensates elec- 
tronically for the movement of the plane- 
tary image due to seeing. 

The Orthicon pickup tube used in tele- 
vision cameras is a very powerful light 
amplifier, if the illumination on_ the 
photocathode is sufficient to overcome 
beam noise. This condition is  satisfac- 
torily obtained with the Dyer 24-inch re- 
flector on the planets Venus and Jupiter, 
and also Mars when it is near opposition. 

The telescope is used in its Cassegrain- 
ian form, and light passes through a nega- 
tive lens to form an image of Jupiter 
about half an inch in diameter. As the 
block diagram shows, the beam of light is 
divided by a dichroic filter so that about 
60 per cent is fed to the photocathode of 
the Orthicon, while the remainder forms 
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a monitor image on two slits placed at 
right angles to each other. 

The planetary image on the _ photo- 
cathode produces on the monitor Kine- 
scope a picture approximately four times 
larger and much brighter than the orig- 
inal. The modified TV circuit is so 
arranged that the system can be turned on 
at intervals of 1/30 second, the time corre- 
sponding to one vertical sweep. Other cir- 
cuits allow the Orthicon target to store 
for 1/15, 2/15, or 4/15 second before the 
single-sweep discharge is applied. Such ac- 
cumulation of electrons by storage on the 
target greatly increases the sensitivity to 
faint light. 

A primary purpose of the new device is 
to compensate for the movements of the 
image as a whole during the exposure. 
Io achieve this, four deflection coils are 
placed around the image section of the 
Orthicon at 90-degree intervals. Currents 
of the proper phase and strength pass 





The seeing compensator is the T-shaped device mounted at 
the Cassegrainian focus of the 24-inch reflector. In the cross 
of the T is a beam splitter that diverts part of the planet's 
light down the side arm to the Orthicon television pickup 
tube. The remaining light continues along the top of the 
T to crossed slits and two photocells, which detect image 
shifts and provide for their compensation. Cables run from 
the telescope assembly to a cabinet for the power supply 
and other electronic components. The light-colored disk on 
the cabinet is the Kinescope screen, where the intensified 
image is displayed. Photos by Jeanne-Gordon Studio. 

















through these coils, and deflect the elec- 
tron stream between the photocathode 
and target in such a way that the image 
remains centered on one spot on the 
target, even though the optical image on 
the photocathode may wander across 1/10 
the diameter of the field of view. The 
currents that actuate the deflection coils 
come from two 1P21 photocells, which are 
placed behind the two slits at the second 
or monitor image of the planet. 

These photocurrents are directly pro- 
portional to the image position in x and 
y co-ordinates along each slit. The cur- 
rents pass through d.c. amplifiers which 
use vacuum tubes and high-power transis- 
tors, and then are fed to the image-section 
deflection coils. The coils must be aligned 
carefully in order to have their action just 
offset the wandering of the optical image. 
This is done by adjusting the deflection- 
compensator amplifier gains so that the 
image is stationary. One simple way is to 
shake the telescope and adjust the gains 
until the image movement is compensated! 

The seeing compensator, or “‘tranquil- 
izer’” as it has been called, is pictured 
here, as mounted on the 24-inch reflector. 
The cabinet holds the power supplies, 
synchronizing generator, amplifiers, and 
monitor Kinescope. To photograph the 
image we use a 35-millimeter camera (not 
shown), which is mounted about nine 
inches in front of the television screen. 

It has been a relatively short time since 
the apparatus became ready for operation, 
and up to September its principal use was 
to take pictures of Jupiter, samples of 
which are reproduced here. The images 
on this page were taken through the ap- 
paratus with the compensator operating 
(left), and with it turned off (right). 

A television circuit of this type can 


utilize the full defining power of the tele- 
scope, because it employs more scanning 
lines than does present-day commercial 
TV. In our apparatus, the image of a 
planet contains 200 scanning lines which, 
in the case of Jupiter, are spaced 0.2 
second of arc apart—about the theoretical 


Photographs of Jupiter 
on the Kinescope 
screen, with the shadow 
of one of its larger 
moons seen against the 
planet’s disk. The pic- 
tures at the right were 
taken with the seeing 
compensator turned off, 
those at the left with it 
in operation. These ex- 
amples do not fully ex- 
ploit the definition of 
the apparatus, but they 
demonstrate the steady- 
ing effect of the com- 
pensator. Dyer Observ- 
atory photographs. 


resolving power for a 24-inch telescope. It 
seems possible to see readily on the TV 
screen as much as an experienced observer 
does at the telescope eyepiece. Increased 
contrast can be obtained through the elec- 
tronic system, rendering faint detail much 
more apparent than is the case with direct 
telescopic viewing. 

In addition to photographing Jupiter, 
the apparatus has been used successfully 
as an automatic guiding device. This fall 
and winter it is planned to observe Venus, 
in an attempt to evaluate its rotation 
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The operation of the seeing compensator is indicated in this schematic diagram 
of the optical and electronic components. 


period; also we expect to photograph 
Mars at its next opposition. 

Another project that appears feasible is 
to test the coherence of seeing—the tend- 
ency of two separated stars to be simulta- 
neously affected the same way by seeing. 
The test could be made by steadying the 








image of Jupiter and examining the fluc- 
tuations of its satellites at various angular 
distances from the planet. 

Our apparatus was developed as a joint 
project of Vanderbilt University and Sta- 
tion WSM-TV in Nashville, Tennessee. 





JUPITER’S CLOUDS 

It is widely agreed by astronomers that 
the atmosphere of Jupiter above the cloud 
layer that veils the planet consists mainly 
of hydrogen and helium, with small quan- 
tities of methane and ammonia. The 
clouds themselves probably are made up 
of particles of frozen ammonia. 

P. Squires, in Australia, now finds that 
the equatorial clouds of Jupiter are not 
flat-topped, as had been previously as- 
sumed, but are domed like terrestrial cu- 
mulus clouds. The cumuliform tops reach 
about 20 or 30 kilometers above the main 
cloud deck. Dr. Squires reached these con- 
clusions from a theoretical analysis of ob- 
servations, made several years ago by Sey- 
mour Hess, of the intensity of spectrum 
bands of methane and ammonia over dif- 
ferent portions of the disk of Jupiter. 

The new study indicates that the tem- 
perature at the level of the main deck is 
considerably higher than —150° Fahren- 
heit. However, with the introduction of 
this new and more complicated model of 
Jupiter’s clouds, it is no longer possible to 
deduce an accurate temperature for the 
cloud surface from the spectroscopically 
measured quantity of ammonia. 

Dr. Squires, who is a staff member of 
the division of radiophysics, Common- 
wealth Scientific and Industrial Research 
Organization, Sydney, Australia, reported 
his findings in the Astrophysical Journal. 
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June 30, 
»:30 p.m. 
a great fireball passed 
northwestward over the central part of 
Brazil, and 


N the late afternoon of 
1957, between 5:00 and 5 

local time, 
the state of Minas Gerais, 
sounded as if it were exploding in the air, 
frightening nearby villagers. 

\s soon as our amateur group, the 
Center for Astronomical Studies of Minas 
Gerais, learned of the event, we appealed 
through the local press and by letter for 
reports. Of the 32 letters re 
ceived, we selected the best 19 and made 
field trips with notebooks, maps, and com- 
passes, to interview the writers and others 
who had seen the phenomenon. 

Observers in this city, Belo Horizonte, 
first saw the fireball at an altitude of 50 
degrees; falling toward Martinho Campos 
and seeming to explode in the air. Other 
persons, about 160 kilometers to the 
southeast of the end point of the fire- 
ball, saw the breakup take place about 
five degrees above the horizon. From esti- 


observers’ 


This fragment of the 
meteorite was found 
near Ibitira. Its rough 
dimensions are 4 by 6 
by 7 inches. The dark, 
shiny surface is part of 
the crust; the lighter 
portion at the left is 
where a sample was 
taken for analysis. Pho- 
to by Geraldo C. Lessa. 


mates of this kind it appears that the 
visible trajectory came to an end about 10 
or 12 kilometers above the earth’s surface. 
The fireball was seen as a reddish, egg- 
shaped body, which became silvery in 
color, but I think the latter hue was seen 
after the disintegration. ‘There was a 
noise like the reverberation of thunder. 
The accompanying sketches show the long 
white train which the meteor left behind 
it, as it appeared at first and after it had 
become distorted by upper-air winds. The 
train seemed straight to observers directly 
beneath it, and as a parabolic arc to those 
who viewed it from the side. The straight 
train became sinuous, and then divided 
in two, taking on a V-like shape, its 
color becoming silvery blue and light gray. 
Several kinds of evidence fixed the end 
point of the trajectory in the county of 
Martinho Campos, near Ibitira, a village 
of some 200 inhabitants, on the Minas 
Gerais state railroad 213 kilometers from 
Belo Horizonte. The directions in which 
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A Probable Meteorite 
Fall in Brazil 


VINCENT MENEZES 


the trail was seen by different observers 
are shown by arrows on the map, and they 
tend to converge on Ibitira. 

At the Monjolo farm near Ibitira, the 
characteristic thunder sound was heard, 
followed some seconds later by a whistling 
like a falling bomb, and immediately 
thereafter by the noise of something like 
a stone striking the ground. A young 
man on the farm looked at once toward 
the direction from which this sound 
seemed to come, and saw cattle running 
down a hillside pasture into the valley. 

At first no meteoritic fragment could be 
located, for there were too few people to 
scour the many acres of pasture, which are 
covered by creeping vegetation. Later, 
however, the small piece shown in the pic- 
ture was found in Ibitira near the point 
of the fall predicted by my analysis. It 
lay in a hole in the ground about 10 
inches deep and eight in diameter. 

This object has a brilliant black crust, 
and a light brown, slightly porous in- 
terior. It was brought to the Institute of 
Technological Researches, Belo Horizonte, 
for chemical analysis. Preliminary results 
show the presence, in decreasing order of 
abundance, of silicon, magnesium, iron, 
aluminum, calcium, chromium, and tita- 
nium. Spectroscopic examination reveals 
lines of sulphur and manganese. Contrary 
to expectation, there were no signs of 


sodium, nickel, or cobalt. 

These facts make it probable that this 
object is actually a stony meteorite. A 
further search is intended to recover the 
fragment that we suppose must have 
fallen on the Monjolo farm. 





Above: The upper row of sketches shows the original 
appearance of the meteor train, and the lower row the 
effect of wind distortion soon afterward, for observers 


I, the northwest; II, the northeast; 


III, the southwest; and IV, from Ibitira. 


Observers’ reports of the direction of the end 

point of the meteor’s trail are indicated by the arrows on 

At Ibitira, the meteor seemed to be coming 
directly toward the observer. 




















ARTIFICIAL 
SATELLITE NO. 


These are photographs of the screen of an oscilloscope 
fed by a short-wave receiver, showing 20.005-megacycle 
yulses from the Russian satellite, during the night of 
October 5, 1957, one day after the launching. The 
various pulse patterns may indicate actual telemeter- 
ing, or merely effects of propagation through the 
atmosphere. Photos by Robert Slavin and G. R. 
Miczaika, Geophysics Research Directorate, Air Force 
Cambridge Research Center, Bedford, Massachusetts. 


HE ARTIFICIAL-SATELLITE AGE 

began on October 4, 1957, when a 
Russian test vehicle started to circle the 
earth 15 times a day. 

According to a preliminary analysis by 
German astronomers at Bonn Observatory 
using early observations, the new moonlet 
was launched that day about 20" Univer- 
sal time from a point somewhere in cen- 
tral Asia. 

In Soviet Aviation, Prof. Y. A. Pobedo- 
nostsev stated that the three-stage launch- 
ing rocket attained a speed of about 4,500 
miles per hour in the first two minutes. 
When the first stage dropped away, the 
vehicle was moving upward at a 45-degree 
angle. At second-stage burnout, the speed 
was nearly 12,000 miles an hour. Unpow- 
ered flight lasted until horizontal motion 
was achieved about 625 miles from the 
iaunching site; then the third-stage motor 
took over to boost the speed to approxi- 
mately 18,000 miles per hour before ejec- 
tion of the artificial moonlet. 

During the first days of the satellite, 
conflicting reports and speculation were 
mingled with facts, and the confusion has 
been only partly cleared away at this writ- 
ing. But we know, for instance, that the 
satellite is a sphere 22.8 inches in diam- 
eter, with the surprisingly large total 
weight of 184 pounds. According to Radio 
Moscow on October 5th, the period of 
orbital revolution was 96.2 minutes, im- 
plying an average height of 370 miles. 

As soon as the existence of the moonlet 
was revealed, MOONWATCH teams were 
alerted; then it was learned that no favor- 
able passages over the United States would 
occur for a number of days. Like the 
projected American satellites, the Soviet 
one presumably can be seen only during 
or near morning and evening twilight, 
when it may be viewed as a sunlit speck 
against a fairly dark sky; it would be in- 
visible at other times. 

American observations, at least initially, 
were limited to the radio signals trans- 
mitted from the satellite, the continuous 
beeping audible over a range of thousands 
of miles because of the great altitude of 


the satellite. The transmitters, which con- 
sumed one watt of power, radiated pulses 
of 0.3-second duration, followed by an 
equal interval of silence, at 20.005 and 
40.002 megacycles (wave lengths of about 
15 and 7.5 meters). The pulses at one 
frequency occurred simultaneously with 
the pauses on the other. By October 
8th, these transmissions appeared to be 
growing weaker. 

The great early strength of the signals 
made them easily detectable by amateur 
operators, and they were received by many 
members of the American Radio Relay 
League. The 10 Minitrack stations organ- 
ized by NRL to monitor American satel- 
lites at 108 megacycles required hasty con- 
version of antennas and receivers to pick 
up the Russian frequencies. 

During a passage of the satellite, the 
steady beeping could be followed for 25 to 
35 minutes. At one crossing over the New 
York City area, at 7:52 a.m. EST on Octo- 
ber 5th, the receiving station of RCA 
Communications, Inc., at Riverhead, Long 
Island, measured the change in frequency 
of the carrier wave as the satellite ap- 
proached and then receded, an example 
of the Doppler effect. From this the orbit- 
al velocity was deduced to be 4.92 miles 
per second. 

Several monitoring stations picked up 
other strong 20-megacycle signals, prob- 
ably originating from a ground station in 
the Moscow area, which apparently trig- 
gered the telemetering system in the satel- 
lite. 

The earliest reports of visual sightings 
were contradictory. Later, apparently re- 
liable optical observations of a bright ob- 
ject were obtained on October 6th and 8th 
at Mt. Stromlo Observatory, Australia, 
and at the University of Alaska. On the 
morning of October 9th, it was seen as a 
5th-magnitude object from the University 
Observatory, Vienna, Austria. 

Smithsonian astronomers obtained a 
preliminary orbit on October 9th, using 
the digital computer at Massachusetts In- 
stitute of Technology. Their calculations, 
based on a radio observation at Boulder, 
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Colorado, and sightings in Alaska and 
Australia, gave 370 miles as the average 
height of the satellite. Later computa- 
tions gave a perigee distance of 143 miles 
and an apogee of 583 miles. 

Actually, three pieces of “hardware” 
were moving in closely similar orbits: the 
satellite itself, the discarded third stage, 
and the empty nose cone of the rocket. 
Probably most authenticated visual ob- 
servations refer to the third stage which, 
much larger than the 22.8-inch sphere, 
may well appear brighter. Because of its 
greater air drag, the third stage should be 
moving below and ahead of the satellite, 
a seeming paradox prédicted by celestial 
mechanics. This fits a report from Hobart, 
Tasmania, of the passage of a bright body 
followed by a fainter one. 

The first indications of the downward 
spiraling and eventual destruction of the 
Russian moonlet may have been reports 
from the Cavendish Laboratory, Cam- 
bridge, England, that radio observations 
showed a diminished height. At this writ- 
ing, the lifetime of the satellite cannot be 
foretold with accuracy. 

The firsts MOONWATCH observation 
seems to be that by James Plato, at New 
Haven, Connecticut, on October 10th at 
5:23 am. EST, confirmed by station 
leader Robert Brown. The satellite (or 
more probably the third stage) was photo- 
graphed on October 9th with the super- 
Schmidt meteor camera at Newbrook, Al- 
berta, Canada. On October 12th, the 
Amateur Telescope Makers of Boston 
timed an early-morning passage of the 
third stage across the fields of several tele- 
scopes, getting a good taped recording. 

Observers with MOONWATCH equip- 
ment should be especially on the lookout 
for the fainter true satellite, of probably 
5th to 7th magnitude, which was trailing 
the sunlit third stage by many minutes. 

Other satellites, both American and 
Russian, are expected during the remain- 
der of the International Geophysical Year. 
The first American launching is to be in 
December, according to President Eisen- 
hower’s statement of October 9th. 
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NEWS NOTES 


SATELLITE WEATHER PICTURES 
TO BE MADE WITH PHOTOCELLS 

Hurricane warnings and other vital 
weather information could be more com- 
prehensive and accurate if we could ob- 
tain views of the earth from artificial 
satellites. This has already been proposed 
by Harry Wexler (Sky and Telescope, 
March, 1956, page 208). Last spring he 
released a picture showing the hypothet- 
ical appearance of North America and its 
cloud formations from a television camera 
in a satellite 4,000 miles high. 

Such a television “station” in space 
is beyond present technological achieve- 
ment, but in August's Scientific Monthly 
S. F. Singer, University of Maryland, 
describes how simple photocells could be 
used to scan the brightness changes of 
clouds, continents, and oceans, from a 
satellite only 200 or 300 miles above the 
earth’s surface. 

Repeated transmissions from the satel- 
lite photocells to ground stations would 
permit the building up of weather pic- 
tures in which trained meteorologists 
could recognize cloud formations and 
track their movements. Although this 
method would take longer than a tele- 
vision camera to record the picture of an 
area, weather movements are slow enough 
so this would not be a handicap. 

The resolution required to recognize 
weather features need not be great — 10 
to 100 miles would do. On the basis of 
Dr. Wexler’s original picture, Dr. 
Singer shows how our continent would 
look if scanned, from a pole-to-pole orbit 
300 miles high, by a single photocell mak- 
ing adjacent sweeps in a nearly north- 
south direction. The photocell would 
have a field of view of 800 kilometers at 
right angles to the satellite’s motion. 

In such a “photograph,” large cloud 
masses could be recognized, while the 
same view taken with two photocells 
mounted in the satellite would show ad- 
ditional details. A four-cell ‘‘exposure” 
would clearly reveal the most important 
features of the television picture, includ- 
ing cyclones, West Indian hurricanes, and 
line squalls, with smaller details being 
moderately visible. 

1959 TOTAL ECLIPSE 

The next total eclipse of the sun to be 
visible from the United States will occur 
two years from now, on October 2, 1959 
According to the detailed predictions in 
Circular 78 of the U.S. Naval Observatory, 
totality may be seen shortly after sunrise 
in northeastern Massachusetts and south- 
ern New Hampshire, in a strip about 38 
miles from north to south and about 63 
miles from east to west. The duration of 
totality will be about 56 seconds along the 
central line, which passes nearly through 
Fitchburg and Salem, Massachusetts. - Bos- 
ton lies inside the path of totality. In this 


~ 


entire area, however, the sun will be less 
than two degrees above the horizon. 

After leaving the New England coast, 
the path of totality spans the Atlantic 
Ocean, crosses North Africa, and ends in 
the Indian Ocean. The closing partial 
stages will be visible from a large part of 
the eastern United States, where the sun 
will rise already eclipsed. 


ONR ASTRONOMY PROGRAM 


The Office of Naval Research will con- 
tinue its program in support of astronom- 
ical research during the year June, 1958, 
to June, 1959. Dr. G. C. McVittie, Uni- 
versity of Illinois Observatory, is chairman 
of its seven-man advisory panel. Applica- 
tions for support of research in astronomy 
must be submitted by December 15th. De- 
tails can be obtained from the Chief of 
Naval Research, Department of the Navy, 
Attn: Code 410, Washington 25, D. C. 


DISTANCES OF CLUSTERS 

New values for the distances of 16 
prominent galactic star clusters are pre- 
sented by Harold L. Johnson, Lowell Ob- 
servatory, in the July issue of the Astro- 
physical Journal. 

These distances are photometric, being 
based on photoelectric measurements of 
cluster stars in ultraviolet, blue, and yel- 
low light. Through comparison of the 
three brightnesses for each star, he could 
determine both the amount of dimming 
by interstellar dust and the _ intrinsic 
color (hence absolute magnitude, in the 
case of a main-sequence star). Dr. John- 
son has refined the method to take 
into account evolutionary changes in the 
brightnesses of stars of different ages. The 
distances found in this way have, for the 
most part, uncertainties between 10 and 
20 per cent. 

Dr. Johnson has also deduced photo- 
metric distances of four stellar associa- 
tions: I Persei, 520 light-years; II Persei, 
1,140; I Orionis, 1,300; and III Cephei, 
2,380. 

DISTANCES OF CLUSTERS 


Name Constellation Parsecs Light- 
years 
Hyades Taurus 40 130 
Coma 
cluster Coma Berenices 80 260 
Pleiades Taurus 126 410 
Praesepe Cancer 158 515 
Messier 39 Cygnus 250 820 
IC 4665 Ophiuchus 330 1,080 
Messier 34 Perseus 440 1,440 
Messier 25 Sagittarius 550 1,790 
Messier 67 Cancer 830 2,710 
NGC 2264 Monoceros 870 2,840 
Messier 36 Auriga 1,260 4,110 
NGC 2362 Canis Major 1,450 4,730 
NGC 6530 Sagittarius 1,580 5,150 
NGC 2244 Monoceros 1,660 5,410 
Messier 11 Scutum 1,740 5,670 
Double 
cluster Perseus 2,250 7,340 
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IN THE CURRENT JOURNALS 


‘HE ORIGIN AND IMPLICATIONS 
OF THE COSMIC RADIATION, by 
Serge A. Korff, American Scientist, Sep- 
tember, 1957. “We may also say a word 
about the astrophysical implications 
contained in the galactic acceleration 
picture of cosmic rays. There are two 
quite different possibilities, first that 
cosmic rays are in equilibrium today, 
being produced, accelerated, and ab- 
sorbed, so that we are measuring a part 
of a long-term equilibrium process, and 
the second that cosmic rays are residual 
from an original catastrophic explo- 
sion. 

AIR NAVIGATION SINCE WORLD 
WAR II, by John F. Heard, Journal 
of the Royal Astronomical Society of 
Canada, August, 1957. “Since the end 
of the war, I believe few astronomers 
have had opportunities to keep abreast 
of the developments in air navigation. 
These developments have been rather 
astonishing, both from the point of 
view of principle and technique, and 
a review of them should be of interest 
to astronomers.” 

WEST VIRGINIA CEREMONY 

FOR RADIO OBSERVATORY 
On October 17th at Green Bank, West 

Virginia, a ground-breaking ceremony was 

scheduled for the new National Radio As- 

tronomy Observatory. This major research 

facility is to have a radio telescope 140 

feet in diameter, as described on page 398 

of the July, 1956, Sky and Telescope. The 

observatory is being sponsored financially 
by the National Science Foundation, 
which has made a contract for its estab- 
lishment and operation with Associated 
Universities, Inc. 


RADIO TEST FOR A 
LUNAR ATMOSPHERE 


A new demonstration, more far-reach- 
ing than any before, of the extremely low 
density of any atmosphere the moon may 
have is reported in the August Philosoph- 
ical Magazine by B. Elsmore, of the Caven- 
dish Laboratory, Cambridge, England. 

On January 24, 1956, the moon occulted 
the Crab nebula in Taurus, one of the 
most intense localized radio sources in the 
sky. This phenomenon was recorded with 
the Cambridge radio telescope on a wave 
length of 3.7 meters. As the diameter of 
the source at this wave length is about five 
minutes of arc, the observed radio inten- 
sity took some 10 minutes to decrease to 
zero as the moon moved in front of the 
nebula, and a corresponding increase took 
place gradually at immersion an hour 
later. 

The total duration of the occultation 
was observed to be 59.6 minutes, with an 
uncertainty of +0.26 minute, as compared 
with the predicted duration of 59.2 min- 
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Sudden brilliant outbursts on the sun known as flares are key phenomena in the study of solar-terrestrial relations. These 
Sacramento Peak Observatory pictures, in hydrogen light, show a strong flare that occurred on September 18th. At 17:37 UT 


it was of importance 2+ (left), and by 18:38 had grown to importance 3+ (right). There were also sharp bursts of solar 
radio emission at 18 megacycles. The dark filaments are ordinary hydrogen prominences seen against the sun’s disk. 


utes. While the excess of 0.4 minute may 
not be significant, it could be interpreted 
as due to a refraction of the radio waves 
by free electrons in a lunar atmosphere. 
The electron density at the moon’s surface 
required to produce the effect would be 
about 1,000 per cubic centimeter. 

Dr. Elsmore points out that on the sun- 
lit side of the moon whatever atmosphere 
there is should be completely ionized, all 
of its atoms broken up into ions and free 
electrons. Hence he could calculate the 
total amount of atmosphere necessary to 
provide an electron density of the above 
amount. It turns out that any permanent 
lunar atmosphere must have a density less 
than 5 x 10-15 that of the earth’s air at 
sea level. This is a maximum value, since 
the observed amount of refraction of radio 
waves by the moon is an upper limit. 

This radio result extends the work of 
\udouin Dollfus, who photographed the 
moon’s cusps at the Pic du Midi Observa- 
tory and concluded that the lunar atmos- 
phere must be less than 10-° the density of 
air at sea level (Sky and Telescope, De- 
cember, 1956, page 72). 


LONG-ENDURING METEOR TRAINS 

According to Charles P. Olivier, retired 
director of the Flower and Cook Observa- 
tory, one meteor out of each 750 leaves 
behind it a luminous train lasting for 
more than 10 seconds, as seen with the 
unaided eye. He has recently published a 


catalogue of 575 such long-enduring 


trains, supplementing his two earlier lists 
of 1,492 similar objects. 

Of the 575 trains, observed chiefly be- 
tween the years 1926 and 1956, six per- 
sisted for one hour or longer. In many 
cases the drift of the train across the sky 
allowed the determination of upper-air 


Compare the sun’s disk, 
as seen here in white 
light, with the hydro- 
gen pictures above to 
find the relation of the 
flare area and the largest 
group of sunspots visi- 
ble that day. This photo- 
graph was taken through 
clouds at the U.S. Naval 
Observatory, Washing- 
ton, D. C., by Mrs. 
Winifred S. Cameron. 


wind velocities, averaging about 200 kilo- 
meters per hour. The relatively few deter- 
minations of these winds from day and 
twilight meteor trains give slightly lower 
values. 

Vivid colors are occasionally observed 
for the nighttime trains, but by day or in 
twilight the hue is ordinarily smoky or 
grayish. In recent years it has become in- 
creasingly difficult to distinguish between 
daytime trains and the much commoner 
vapor trails left by aircraft. 

In the same article, Dr. Olivier presents 
a table of heights and orbital elements for 
102 fireballs, as deduced from visual ob- 
servations. While Baker-Schmidt cameras 
and radars give far greater accuracy, Sta- 
tions with such equipment are so few that 
only in rare cases can they secure observa- 
tions of the most brilliant and interesting 
fireballs. Visual records by amateurs re- 
main very desirable, especially for objects 
appearing over the oceans, which other- 
wise would not be reported. 

Dr. Olivier’s study appeared in the 
June, 1957, Proceedings of the American 
Philosophical Society. 
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NSF RESEARCH GRANTS 


Proposals for funds to support profes- 
sional research in astronomy may now be 
submitted to the National Science Founda- 
tion; if received by the end of November 
they will be considered at the annual 
meeting of the foundation’s advisory 
panel. 

A booklet giving detailed information 
on the preparation of proposals may be 
obtained from Dr. Geoffrey Keller, pro- 
gram director for astronomy, at the Na- 
tional Science Foundation, Washington 


yds MD val GA 
SOUTH-NORTH COMPARISON 


There are approximately three times as 
many large telescopes in the Northern 
Hemisphere as in the Southern, and 20 
times as many professional astronomers 
in the north as below the equator. This 
situation, which was even more lopsided 
30 years ago, is cited in the Monthly 
Notes of the Astronomical Society of 
Southern Africa from an article by A. D. 
Thackeray in the May issue of the South 
African Journal of Science. 








The Great Aurora of September 22-23 


James E. McDonaLp, Institute of Atmospheric Physics, University of Arizona, Tucson 


N INTENSE and widespread auroral 
storm began early in the evening of 
Sunday, September 22, 1957, and 

lasted until the predawn hours of the fol- 
lowing day. At the peak of its activity, 
near 10 p.m. Mountain standard time, 
auroral observations were being made 
from coast to coast and all of the way 
from the Mexican border up to the Cana- 
dian line and possibly still farther north. 
In this summary all times cited are MST. 

The diffuse reddish glow, typical of rel- 
atively rare low-latitude aurorae, was 
seen in Tucson, Arizona, at about 7 p.m. 
and then disappeared, only to reappear 
near 10 p.m., the time of nationwide 
maximum intensity. R. S. Shaw, of 
Tucson, has provided an excellent report 
of visual observations from the northern 
edge of the city, where artificial lights 
were nearly absent. A coppery red glow, 
from northwest to almost due east, was 
visible at about 9:45 p.m. above the Santa 
Catalina Mountains, some 10 miles away. 
Suddenly, at about 9:50, within only a few 
seconds the upper edge of this glow very 
rapidly ascended to an altitude of over 35 
degrees, as estimated from Polaris, and 
remained there until the display faded 
near 10 o'clock. Occasional yellowish- 
white vertical rays emanated from near 
magnetic north, but apparently did not 
march laterally as such rays frequently do. 

During inquiries to determine whether 
this display was limited to our Arizona 





In the author’s map of the great auroral storm of September 22-23, 1957, crosses 

mark sightings at 10 p.m. Mountain standard time; circles are stations not re- 

porting aurora. The north-south elongation of the zones of visibility may indi- 
cate the influence of the earth’s magnetic field. 


area, I ultimately learned of a source of 
information of which I had been pre- 
viously unaware—the informal special re- 
ports of aurora observations, labeled by 
the codeword AURBO, which are encoded 
at the end of the hourly airways weather 
reports, disseminated by teletype through- 
out the country. My discovery of this 
source of data was unfortunately belated, 
and on the evening of the 23rd it took a 





At the Sacramento Peak Observatory in New Mexico, Guenther Schwartz photo- 
graphed the September 22nd aurora, using a Baker super-Schmidt meteor camera, 
only a portion of its 55-degree field being shown here. This 15-second exposure 
on Tri-X film was made at 10:49 p.m. Mountain standard time. Until then, 
trees masked the aurora, low in the northeast. “The arc that was visible was very 
reddish in color, the rays primarily whitish with a green tinge,” Mr. Schwartz 
noted in his record book. Air Force Cambridge Research Center photograph. 
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diligent search through two large waste 
barrels, with the energetic aid of J. C. 
Killian of the Civil Aeronautics Adminis- 
tration’s Tucson office, to retrieve the key 
teletype sequences containing the auroral 
data. 

After filtering out sought-for sequences 
from bits of lunches and reams of yellow 
paper, only to discover that I had failed 


‘to hunt for the 11 p.m. data, I hesitated 


to ask Mr. Killian’s renewed help in once 
again dumping and combing through the 
barrels. My reluctance, however, was 
quickly removed by his accusation that I 
seemed not to be showing the scientist's 
proverbial perseverance in getting the 
data at all costs, and together we found 
the missing hour’s records in the depths 
of the well-filled barrels. The complete 
set of reports has permitted a reasonably 
full examination of the time development 
and the geographic coverage of this par- 
ticular storm, so the scavenging seems now 
to have been worth while. 

The accompanying map shows the pat- 
tern of auroral observations relayed at 10 
p-m. MST by Weather Bureau and CAA 
stations at a total of about 260 points 
over the country. The teletype data avail- 
able in the Tucson office includes most 
stations in the West but only a fraction of 
the eastern ones. This unevenness hap- 
pened to be not too serious in the present 
case, since a very large area of overcast 
skies lay behind a cold front extending 
from southern Texas, along the Appa- 
lachians, and into New England; only 
scattered stations in that area could see 














p 








the aurora anyway. By contrast, the west- 
ern states were dominated by the sky- 
clearing action of the subsidence of air in 
a large anticyclone centered over Colorado 
on the evening of the 22nd; thus the West 
enjoyed a good opportunity for viewing 
this large auroral storm. The first tele- 
typed accounts of auroral sightings came 
at 8 p.m., an hour after the earliest ob- 
servations in Tucson, reached a maximum 
of 73 stations reporting aurora at 10 p.m., 
fell a bit near midnight, recovered slight- 
ly at 1 a.m., and ended after 4 a.m. on 
September 23rd. 

Crosses on the map show all stations 
where aurorae were reported, and circles 
indicate places for which I found reports 
of completely clear skies at 10 p.m., but 
where no notation of aurora was included. 
Unfortunately the regulations for report- 
ing aurorae at airways stations are such 
that we cannot conclude that every circle 
on the chart marks a spot where aurora 
was positively absent at that time. As part 
of a further study of this storm, I am now 


making special inquiries at some 20 se- 
lected circled stations. More information 
from them will help interpret the odd 
elongation of the zones reporting the 10 
o'clock aurorae, an elongation that seems 
roughly to parallel the magnetic merid- 
ians. 

Of the 73 stations recording aurorae at 
10 p.m., the farthest south was Douglas, 
Arizona, in latitude about 31° north. 
Grand Island, Nebraska, holds the distinc- 
tion of reporting aurorae at every hourly 
observation from 8 p.m. to the close at 
4 a.m. 

The daily routine by which this airways 
data is processed makes it extremely difh- 
cult to extract information such as here 
summarized, if one tries it more than 
about one day after an auroral storm. 
This is because these auroral reports are 
not entered on the easily processed punch 
cards which the Weather Bureau uses for 
standard data. Instead, they are entered 
by hand on a certain form (WBAN 10-B) 
that is ultimately filed in the archives by 


station rather than by hour, thus preclud- 
ing easy synoptic analysis. Happily, how- 
ever, the data are in convenient form if 
secured from any airways station before 
the original teletype sheets are thrown 
away (a daily disposal problem at such 
stations). 

To my knowledge, no systematic study 
of these hourly airways reports of aurorae 
is now being carried out. The IGY 
auroral program being conducted by D. S. 
Kimball and C. W. Gartlein with Weather 
Bureau co-operation is, for example, draw- 
ing on only some 85 principal Weather 
Bureau stations, whereas there are about 
500 airways stations in the country. De- 
spite the less carefully controlled condi- 
tions of observation and recording in the 
case of the airways reports, I do believe 
that these provide interesting opportuni 
ties for study by amateur astronomers who 
live where teletype stations are main- 
tained. The current peak of solar activity 
makes this year and the next especially 
good for such efforts. 





LETTERS 


Page 333 of the May, 1957, Sky and 
Telescope reported the work of John S. 
Rinehart on the ablation or wastage of 
meteoritic bodies during their flight 
through the earth’s atmosphere. My 
studies of this problem are presented in 
the book Foundations of Meteoritics, 
Moscow, 1955, and in the German journal 
Chemie der Erde, 18, 56-88, 1956. 

From the properties of individual speci- 
mens of the Sikhote-Alin and other me- 
teoritic showers, the following rule was 
established: If a specimen shows the ear- 
marks of stable orientation during flight 
(roughly conical shape, flow marks on the 
front which have about 1/10 the diameter 
of the meteorite), then the rear surface 
has one of two kinds of structure—either 
with fully developed but much larger 
flow marks, or having sharp-edged ir- 
regularities. 

The significance of these two types 
comes from the fact that there is little 
or no ablation at the rear surface of a 
meteorite falling with stable orientation. 
Suppose that the original meteoritic body 
broke up during its flight, and that a 
fragment preserved constant orientation 
during its remaining fall. Then its rear 
surface, if part of the original exterior, 
would show the large flow marks of the 
original body. On the other hand, if the 
rear face of the fragment were a surface 
of fracture, it would show the sharp 
irregularities of the fracture. 

This reasoning may be applied to the 
photographs of the Cabin Creek meteorite 
that were published with the Sky and 
Telescope account of Dr. Rinehart’s work. 
The approximately conical shape and the 
flow marks on its front show that flight 
was stable. But the back bears typical 
flow marks that are much larger than 1/10 


the specimen’s size. Hence we conclude 
that the Cabin Creek meteorite is only a 
fragment of an original body two or three 
times larger, perhaps 90 inches in diame- 
ter, to judge from the size of the rear flow 
marks. 

Also, this rear surface formed part of 
the exterior of the original body. There- 
fore this specimen gives an excellent op- 
portunity for studying the change in 
chemical composition with depth below 
the original surface. Such analyses give 
information on the influence of cosmic 
radiation on the formation of isotopes, 
including helium of mass three, in the 
meteorite. E. L. KRINOV 

Committee on Meteorites 
U.S.S.R. Academy of Sciences 
Moscow, U.S. S. R. 


Sir: 

While searching for Comet Mrkos on 
August 4th, we observed a phenomenon 
apparently related to the green flash. The 
western horizon was cloudless but hazy, 
and the setting sun deep red. We turned 
a mounted 3-inch 21x terrestrial refractor 
on the sun as it neared the horizon. Owing 
to layering of the air, the sun’s limb ap- 
peared slightly notched; as the sun set, 
pairs of corresponding notches moved up- 
ward across the disk, pinching off small 
“bubbles” from the top. 

Fach bubble gradually turned orange, 
yellow, and finally pale green before it 
faded out, the whole process taking up to 
three seconds. By comparison with the 
telescopic disks of Venus and Jupiter, we 
estimated that the bubbles were about 
half a minute of arc in diameter. The 
upper limb of the sun also showed a 
yellow-green fringe, considerably narrower 
than the bubbles. Neither bubbles nor 
fringe could be seen in hand-held 7-power 
binoculars. 

The green color seemed real; the ob- 


servations of Venus and Jupiter showed it 
was not due to chromatic aberration in 
the telescope, and the gradual nature of 
the color and brightness changes rules out 
an explanation by eye fatigue. 

On the following night the sky was 
clearer at sunset, the sun was brighter, 
and nothing unusual was observed. 

W. E. HOWARD, III, 
and A. T. YOUNG 
Harvard College Observatory 
Cambridge 38, Mass. 
Sir: 

On page 494 of the August issue, Edgar 
Everhart describes sidereal drives for tele- 
scopes, and proposes the accurate gear 
train 1 r.p.m. X 20/66 x 14/56 X 34/37 
x 1/100. The identical ratio can be ob- 
tained from the train | r.p.m. x 5/55 x 
17/37 X 1/60, which is easier to construct 
because it requires fewer gears. Both 
trains are available in standard Boston 
gears. My train has a 5-tooth pinion and 
20-pitch change gears. 

ROBERT M. AYERS 
1374 S. Branch Pkwy. 
Springfield, Mass. 
Sir: 

The caption under the photograph of 
Jupiter on page 397 of the June issue 
contains an error. The prominent feature 
at the upper left is a disturbance in the 
south tropical zone, and not the red spot 
hollow. Mr. Botham’s photograph on 
March 8, 1956, was taken when the longi- 
tude of the central meridian was 224° 
(System II). On that date the following 
end of the dusky disturbance was at longi- 
tude 215°, while the center of the red spot 
hollow was at 301°. Hence the latter fea- 
ture was too near the following limb to be 
seen on the photograph. 

ELMER J. REESE 
R.D. 2, Box 396 
Uniontown, Pa. 
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Amateur Astronomers 


KANSAS CITY CONVENTION MARKS LEAGUE’S FIRST DECADE 


OLL CALL at the opening session of 
R the general convention of the Astro- 
nomical League, held at the University of 
Kansas City, on August 31-September 2, 
revealed a representation of 42 per cent 
(more than 50 societies) of the league 
membership. The 269 delegates who re- 
gistered came from all parts of the coun- 
try, from places as widely separated as 
New England and California, Florida and 
Oregon, Texas and Wisconsin. 

The convention marked the 10th year 
of the league as a formal organization, 
although it had its roots in the first con- 
vention of amateur astronomers at the 
New York World’s Fair in 1939. In her 
address as retiring president, Grace C. 
Scholz recalled a map of the United States 
displayed at the Philadelphia convention 
in 1947, when the league was first perma- 
nently organized. ‘The map had 72 pins 
marking all known astronomy clubs at 
that time. ‘The number of societies in the 
country is now over 200. 

In the past decade the Astronomical 
League has grown in membership from 30 
local organizations to better than 130. 
Starting with four regions across the north- 
ern part of the country, the league now 
has nine, and each year the general con- 
vention is held in a different region. 

Miss Scholz announced that the 
gathering of the league will be held over 
the 4th of July weekend, at Cornell Uni- 
versity, Ithaca, New York, in the North- 
east Region. Although the site for the 1959 
convention has not been finally selected, 
an invitation has been received from the 
Mountain Astronomical Research Society 
Region to meet in Denver for a joint con- 
clave with the Western Amateur Astrono- 
mers. 

The league’s two regular publications 
continue to grow in popularity. The 
monthly bulletin is edited by Mrs. Jane 
Gann, of the Columbus Astronomical So- 
ciety, and will henceforth be called Reflec- 
tor, this being the winning name in the 
contest to rename the bulletin. 
The Junior Astronomer is published in 
Washington, D. C., by Benjamin Adel- 
man. At Kansas City, a special arrange- 
ment was announced whereby, with the 
support of Norman Edmund, Reflector 
will be sent directly to all individual mem 
bers of league societies. ‘This is an impor- 
tant milestone in the growth of what Miss 


1958 


recent 


Scholz called “our most important in- 
ternal activity.” 
In 1952, the league became affliated 


with the American Association for the Ad- 
vancement of Science, and on several occa- 
sions has held sessions and displayed 
exhibit material at AAAS meetings. 
Other important activities include the 


book service, at present con- 


league's 


ducted by Margaret Kobs, of Portland, 
Oregon, and the support of two affiliated 
organizations, the American Association of 
Variable Star Observers and the Associa- 
tion of Lunar and Planetary Observers. 
In 1951 the first presentation of the Astro- 
nomical League award was made to Albert 
Ingalls, of telescope making fame, and 
since then a number of distinguished ama- 
teur and professional astronomers have re- 
ceived the award; none was made this year. 

Miss Scholz told the meeting that the 
MOONWATCH satellite-observing pro- 
gram provides an unprecedented opportu- 
nity for the amateur. About half of the 
more than 90 teams now set up in the 
United States have been established in 
league societies. 

She proposed that the league secure 
funds for developing a library of tape and 
slide lectures, which would be available to 
member societies on loan. A first attempt 
at this program indicates that consider- 
able editing of the tape is required, and 
that there must be careful co-ordination 
between the speaker’s words and the lan- 
tern slides that would be a part of each 
lecture. The league officers are also seek- 
ing the co-operation of the National 
Science Foundation and the American 
Astronomical Society in procuring astron- 
omers for lectures at local meetings and 
for workshops at colleges. 

Concluding her address, Miss Scholz 
pointed out that, although funds for ex- 
pansion are always important, the present 
greatest need of the league is for man- 
power—for leaders who are willing to ac- 
cept responsibility and who will carry 
through on projects of benefit to local 
societies and amateur astronomy in gen- 


eral. 


Russell C. Maag, of the Central Mis- 
souri Amateur Astronomers, was elected 
president of the league to succeed Miss 
Scholz, his term of office beginning at 
Kansas City. 

The exhibits at general conventions 
continue to grow in importance, and the 
exhibit area forms a place where discus- 
sions between sessions become detailed 
and lengthy. The Kansas City society pre- 
pared a special display of international 
astronomy from many parts of the world, 
the material being gathered from societies 
in Europe, South America, South Africa, 
and Asia. 

There were elaborate displays from sev- 
eral of the manufacturers who are sup- 
porting members of the Astronomical 
League; in several cases their chief officers 
personally attended the convention to 
demonstrate their instruments and to 
learn the needs of amateur observers. ‘The 
Kansas City program listed 10 supporting 
members: Coast Instrument, Inc., Crite- 
rion Manufacturing Co., E and W Optical 
Co., Edmund Scientific Co., J. W. Fecker, 
Inc., S. E. Laszlo, Sky Publishing Corp., 
Skyscope Co., Spitz Laboratories, Inc., and 
United Scientific Co. 

On Saturday afternoon, there was a 
satellite-observing program, with five in- 
vited speakers, including Col. Owen F. 
Clarke, U. S. Air Force liaison officer for 
MOONWATCH, who described the prob- 
lems of flying airplanes to simulate satel- 
lites. Later that day, the delegates toured 
the Linda Hall science library, under the 
guidance of its director, Dr. Joseph Ship- 
man. The library regularly subscribes to 
7,000 periodicals in science and industry. 
That evening a star party and observing 
technique session was scheduled, but 
clouds covered the moon just 20 minutes 
before the predicted occultation of Saturn, 
so that event could not be observed by 
the delegates. 

Sunday’s schedule included a junior ses- 
sion and a talk on “Mathematics and As- 




















Members and guests at the general convention of the Astronomical | 
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THIS MONTH’S MEETINGS 
Cambridge, Mass.: Amateur Telescope 
Ps Makers of Boston, 8 p.m., Harvard Ob- 
| servatory. Nov. 14, Dr. Gerald S. Hawkins, 
Harvard Observatory, “Comets.” 
Detroit, Mich.: Detroit Astronomical 
Society, 2:30 p.m., State Hall, Wayne Uni- 
versity. Nov. 10, Dr. Helen W. Dodson, 
University of Michigan Observatory, “The 
Solar Program of the International Geo- 
physical Year.” 
Madison, Wisc.: Madison Astronomical 
Society, 8 p.m., Washburn Observatory. 
ra Nov. 13, Dr. V. E. Suomi, ‘““The IGY and 
oe \@ the Space Satellite.” 
\ New York, N. Y.: Amateur Astronomers 
\ : Association, 8 p.m., American Museum of 
Natural History. Nov. 6, Dr. Ernest G. 
f Reuning, University of Pennsylvania, “An 
; — Astronomer Looks at Space Travel.” 
— Washington, D. C.: National Capital 
President Grace C. Scholz opening the Kansas City convention of the Astronom- Astronomers, (8: 15 Ps Commerce De- 
ical League. Left to right are Gene L. Tandy, general chairman, Dr. Richard partment auditorium. Nov. 2, Dr. S. Fred 
M. Drake, chancellor of the University of Kansas City, Mrs. Wilma Cherup, Singer, University of Maryland, “Meteors.” 
executive secretary, Miss Scholz, Dr. William C. Doyle, S. J., Rockhurst College, : 
and Fred Hartman, president of the Astronomy Club of Kansas City. NEW YORK JUNIORS 
Now entering its 29th season, the Junior 
tronomy” by Dr. William C. Doyle, S.J., session, the 10th anniversary meeting Astronomy Club of New York is offering 
of nearby Rockhurst College. The con- of the Association of Lunar and Planetary five astronomy classes, in addition to its 
vention banquet was held there Sunday Observers was called to order at 11 a.m. regular lecture series. Che courses cove! 
evening, with the principal speaker Dr. The society’s director, Walter Haas, was elementary and intermediate astronomy, 
Richard N. Thomas, of the National Bu- chairman for a lively program of papers and also mathematics and electronics as 
reau of Standards, Boulder, Colorado. concerning the moon, Comet Arend- applied to astronomy. . 
After describing briefly the current prob- Roland, Mercury, Venus, Jupiter, and Students in the electronics course hope 
lems of the sun’s chromosphere, Dr. Mars. The afternoon program of the to construct such instruments as a photom- 
Thomas appealed to the young people in ALPO brought the Kansas City conven- €tér, an interferometer, and a photoelec- 
p his audience to take up with him their tion to a close. C.A.F, tric clock drive devised by Stephen E. 





problems of how to follow astronomy as a 
career. As a result, later that evening he 
held a long informal discussion with the 
many junior astronomers attending the 
convention. 

The Mid-States regional meeting was 
held Monday morning, and then a panel 
of experts, including Dr. Thomas, an- 
swered numerous written questions from 
delegates. Following the final convention 


EATONTOWN, NEW JERSEY 

The recently organized Society of Teles- 
copy, Astronomy, and Radio (STAR) now 
has 33 members. Officers are Frank K. 
Priebe, president; Herbert D. ‘Tanzman, 
treasurer; and Mrs. Thomas B. . Richey, 
secretary, whose address is 2038 Magill 
Drive, Eatontown, N. J. 





Strom, club president. The clock drive 
would operate a telescope automatically. 

Membership information may be ob- 
tained from Mr. Strom, 1950 Andrews 
Ave., Bronx 53, N. Y. 


PATERSON, NEW JERSEY 

The North Jersey Astronomical Society, 
now in its third year, has a membership of 
eight adults and 10 juniors. Most of the 
members own their own telescopes, and 
the club has made a 6-inch reflector. 

In addition 
parties at Paterson State Teachers College 
and other sites, the society is currently set- 
ting up a MOONWATCH station at East- 
side high school, under the supervision of 
R. DelVecchio. Visual aurora observa- 
tions during the International Geophysi- 
cal Year are being undertaken. 

Officers are Wilbert M. Diggles, presi- 
dent; Eleonore Kraus, treasurer; and Don- 
ald Trombino, secretary. 


to holding public star 


Further infor- 
mation may be had from. Mr. ‘Trombino, 
4-4D Alabama Ave., Paterson 3, N. J. 
SANTA ANA, CALIFORNIA 
The permanent meeting place for the 
Orange County Amateur Astronomers is 
now room UI12 of Santa Ana College. 
The club meets monthly at 7:30 p.m. on 
the first Friday, according to the secretary, 
Glenn H. Shaw, 2061 Halladay, Santa 
Ana, Calif. 


ical 
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The Most Massive Stars Known 


Orto Struve, Leuschner Observatory, University of California 


VITAL PART of modern astro- 
A physics had its beginning about 150 
years ago, when it was realized that 
many visual double stars were not mere 
chance pairs but actual binary systems, 
often with conspicuous orbital motion. 
This motion was the visible effect of the 
gravitational attraction of one star upon 
the other. Since that time, astronomers 
have succeeded in determining the masses 
of the component stars of many binaries. 
Data on star masses is fundamental to 
our newly gained understanding of stellar 
structure and stellar evolution, yet, even 
today, the only sure basis of this data 
is the orbital motion of the visual and 
spectroscopic binaries. We cannot meas- 
ure the mass of an isolated star — except 


the sun, which has planetary companions. 
We are forced to assume, as a first ap- 
proximation, that the masses of single 
stars resemble those of double star com- 
ponents having similar luminosities, diam- 
eters, and surface temperatures. 

Popular writers usually avoid explain- 
ing how the masses of double stars are 
computed because the problem involves a 
fair amount of algebra if all kinds of 
binaries are included in the discussion. 
But the basic ideas are quite simple, and 
the masses of the heaviest known stars can 
be found from elementary considerations. 

Large stellar masses are of particular in- 
terest. What is the heaviest star or pair of 
stars now known? Is there a physical limit 
to the amount of matter a star can accu- 














Spectroscopic observations of stars, including binary systems, form the principal 

work of the 73-inch reflector. The instrument was built in 1918, and is housed 

here, at the Dominion Astrophysical Observatory, near Victoria on Vancouver 
Island, British Columbia. 


‘ 
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mulate? And what are the properties of 
the heaviest stars? 

We choose for our example Plaskett’s 
star, a very massive binary system just 
visible to the naked eye, located in the 
constellation of Monoceros about midway 
between Procyon and Betelgeuse. Also 
known as HD 47129, this object is of 
visual magnitude 6.1, and its spectrum is 
of type O8. In 1922, the Canadian astron- 
omer J. S. Plaskett discovered it to be a 
spectroscopic binary, from spectrograms 
taken with the 73-inch reflector of the 
Dominion Astrophysical Observatory at 
Victoria, British Columbia. The period 
of orbital motion is 14.4 days. 

In Fig. 1 are plotted observations of the 
radial velocities of the two stars that con- 
stitute this system. The velocity curve of 
the primary star—the one with the 
stronger absorption lines — is represented 
by the dots. The symmetry of the curve 
shows that the orbit of this star relative 
to the other is very nearly circular. 

What we measure on the spectrograms 
are the Doppler displacements of the ab- 
sorption lines at different times (see Fig. 
3). This gives us the star’s radial velocity, 
that is, the component of the true velocity 
that lies along the line of sight, at each 
phase. At phase 0 day, the primary star is 
approaching us with a velocity of 190 
kilometers per second, and at phase 7.2 
days it is receding at 240 kilometers per 
second. 

A part of the velocity is due to the 
motion of the system as a whole relative to 
the sun. Were this motion zero, the cir- 
cular orbit of the primary star around 
the center of gravity would produce equal 
values for the maximum observed veloci- 
ties of recession and approach. The fact 
that these two velocities are unequal 
shows that this is not the case — the center 
of gravity is receding from us with a con- 
stant velocity of 4 (240 — 190) = 25 kilo- 
meters per second. The dashed line in 
Fig. 1 indicates this motion of the center 
of gravity. 

Thus, with respect to the center of 
gravity, the primary star is moving 190 + 
25, or 215 kilometers per second when its 
velocity of approach is greatest, and 240 
— 25, or 215 kilometers per second at 
maximum velocity of recession. This 
would be the orbital velocity of the pri- 
mary star with respect to the center of 
gravity, provided the orbital plane were 
in the line of sight, that is, if the orbit 
were presented to us edgewise. 

But since HD 47129 is not an eclipsing 

















he 





variable star, we infer that the orbit is not 
edge-on; there appear to be no rhythmic 
light variations caused by one star eclips- 
ing the other at each revolution. The 
true orbital velocity must be larger than 
215 kilometers per second, being dimin- 
ished by foreshortening. Exactly 
much larger is not known, but we shall 
probably not be far from the truth in 
assuming that the real, unforeshortened 
velocity is about 250 kilometers per sec- 
ond. This value corresponds to a tilt of 


how 


the orbit plane of 30 degrees to the line 
of sight. 

Assuming, then, that the primary star of 
HD 47129 is moving in a circular orbit at 
250 kilometers per second, what can we 
deduce concerning the masses in this sys- 
tem? We shall begin by applying New- 
ton’s first and second laws of motion. The 
first law is that a moving body not sub- 
jected to any external force will continue 
to move in the same direction and with 
unchanged velocity. Newton’s second law 
states that a body moving with changing 
velocity or direction is being subjected to 
a force that is equal to the product of the 
mass and its acceleration (the 
change in amount and direction of ve- 
locity). This law is expressed in the well- 
known formula, f = ma. 

Suppose, in Fig. 2, that the primary star 
is in position A. Its orbital velocity of 250 
kilometers per second is tangential to the 
circular orbit, as shown by the arrow. If 
no force were acting on the star, it would 
arrive at D, the end of the arrow, after a 
lapse of one second. In reality the star 
arrives at position B. Its speed is still 250 
kilometers per second, but the direction 
of the next velocity arrow, starting from 
B, is not the same as that of the initial 
velocity at A. The star has experienced a 
central force that has caused it to “fall,” 
in the course of one second, from D to B. 


body’s 


This distance of fall in one second is 
numerically just half of the acceleration. 
It is like the case of a stone falling from 
rest to the surface of the earth. Its accel- 
eration or increase in velocity is 32 feet 
per second each second; and it falls 16 





Plaskett’s star is named after the Cana- 

dian astronomer J. S. Plaskett, director 

of the Dominion Astrophysical Ob- 
servatory from 1917 to 1935. 


feet in the first second. If the stone has an 
initial horizontal velocity, the result is 
still the same, its fall toward the earth in 
the first second is still 16 feet, or half the 
acceleration. 

In Fig. 2, one leg of the triangle CAD is 
the radius of the orbit, the distance be- 
tween the center of gravity and the star. 
The circumference of the orbit is the 
orbital velocity (250 kilometers per sec- 
ond) times the period (1.24 x 10® sec- 
onds), or 3.1 x 108 kilometers; the radius 
is thus about 5 x 107 kilometers. The 
other leg of the triangle, AD, is the star’s 
motion in one second, or 250 kilometers. 
Finally, the hypotenuse is the orbital 
radius, 5 X 107 kilometers, plus the dis- 
tance of the fall, which we shall call x. 

From the Pythagorean theorem for a 
right-angle triangle, 

(5 x 107 + x)? = (250)? + (5 x 107). 
Because x2 is relatively very small we can 
neglect it, and a little arithmetic shows 
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that x = 6.25 x 10-4 kilometers, or 62.5 
centimeters. Doubling this distance of fall 
gives for the acceleration 125 centimeters 
per second each second. Newton’s second 
law can therefore be written f = 125m, 
where f and m are in dynes and grams, 
respectively, the units in the centimeter- 
gram-second system. 

In order to solve for the mass, however, 
we need Newton’s law of universal gravi- 
tation. This states that the force in dynes 
between any two bodies is equal to 7 x 
10-8 (the gravitational constant) times 
the product of their masses in grams, 
divided by the square of their distance 
apart in centimeters. 

But we know only the primary star's 
distance from the center of gravity, which 
can be called a; for the other star the 
corresponding distance is a’, and the stars’ 
total separation is a+ a’. From Fig. 1 
we may infer, despite the large scatter in 
the measurements, that the secondary’s 
velocity curve has about the same range as 
that of the primary star. Therefore the 
radius of the secondary orbit should be 
about the same as the primary’s, and a’ 
should also be about 5 x 107 kilometers. 
The sum of these distances, a+ a’, is 
thus twice this value, or 1013 centimeters. 

Now we are ready to equate the force, 
which acts on the primary star according 
to the law of gravitation, with the force 
expressed by the second law of motion, 
making the assumption that gravitation 
alone holds the two stars in their orbits: 

(7 X 10-S)mm/’/(a + a’)? = 
The factor m can be cancelled from 
both sides of this equation, while (a + a’)? 
is 1026, The equation can be solved for 
m’, the mass of the secondary star, which 
comes out 1.8 x 105 grams. 


- 125m. 


Since the mass of the sun is 2 « 1033 


grams, the secondary component of Plas- 
kett’s binary is about 90 times as great. 
The primary star should also be about 90 
solar masses, because we believe that the 
center of gravity is about midway between 
the stars. The total mass of this double 
star is thus some 180 suns! 

It is important to review our assump- 
tions. We supposed that the force de- 
duced from the observed acceleration is 
purely gravitational, but in principle it is 
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the sum of physical forces of all possible 
types. Yet we know that in the solar sys- 
tem gravitation by itself suffices to explain 
the motions of the planets and satellites — 
magnetic, electrical, and other forces are 
negligible. If they were of consequence in 
a double star system, they would be de- 
tectable from their spectroscopic effects. 

Another assumption involved the tilt 
of the orbital plane to the line of sight. 
It is pretty certain that we have not 
underestimated the true orbital velocity 
of the primary component. As has been 
mentioned, if the orbital plane were close 
to the line of sight, Plaskett’s star would 
be an eclipsing binary, but no eclipses 
have been observed. If the orbit plane is 
tilted to the line of sight by more than 
the 30 degrees we selected, then the true 
orbital velocity would be even 
than 250 kilometers per second, and the 
resulting masses would be larger. There- 
minimum 


greater 


fore, this assumption yields 
values for the masses. 

Our third assumption was that the two 
components have equal masses. ‘This rests 
upon the rough estimate from Fig. 1 that 
the range in radial velocity is the same 
for both components. If, as seems likely, 
the range of the secondary is somewhat 
smaller than the primary’s, then the sec- 
ondary is the more massive star. 

These stellar masses, of the order of 90 
times the sun’s, are the largest definitely 
known at the present time. We may 
therefore conjecture that the upper limit 
of possible star masses is about 100 times 
the sun, or 2 X 1085 grams. It was sug- 
gested many years ago by Sir Arthur 
Eddington that the radiation pressure in- 
side a star of this mass is high enough to 
offset the internal gravitation that holds 
the star together — if there were any star 
of larger mass, radiation pressure would 
blow it apart. 

It is therefore of interest that Plaskett’s 
star appears highly unstable. One or both 
components are shedding gas into inter- 
stellar space, and in many respects behave 
like a slowly exploding star of the P 
Cygni or Wolf-Rayet type. 

Fig. 3 shows a portion of the spectrum 
of Plaskett’s star at two phases, 7.9 and 
12.3 days. The large Doppler shift of the 
primary component can easily be seen for 
the helium line at 4026 angstroms. Fea- 
tures arising from the secondary star can 
hardly be discerned in this spectral region, 
the ultraviolet, but are easily seen in the 
red. The very sharp dark lines marked K 
and H are of interstellar origin; they re- 
sult from the absorption of light by 


Manel oe 


ionized calcium atoms situated between us 
and the star. 

Of special importance is the strong line 
of helium at 3888 angstroms, discovered 
by J. Sahade. This absorption line is 
present only at phases close to 7.9 days, 
and then gives a velocity of approach of 
about 700 kilometers per second. At that 
time there is something resembling a 
rapidly approaching jet of helium gas 
which passes between us and the primary 
star. It is believed that this jet originates 
from the secondary component, and dif- 
fuses toward all sides to form ultimately a 
vast expanding shell of tenuous nebulous 





Fig. 3. In spectra of 

HD 47129, the diffuse 

PHaSse dark lines of the pri- 
‘N DAYS Mary Star are shifted by 
the Doppler effect. 

7.9 Sharp dark lines are of 
interstellar origin, hence 

12.3 undisplaced by orbital 


motion. 


matter. The primary component also 
ejects gas, especially hydrogen, but fairly 
uniformly in all directions. 

Other evidence of the instability of 
Plaskett’s star is provided by some of the 
absorption and emission lines, which 
suffer irregular changes from cycle to 
cycle. It is almost certain that similar 
variations will be found in the brightness 
of this system. Because of its instability, 
the star should be observed photoelec- 
trically. In many respects, Plaskett’s star 
is among the most remarkable known, 
and it promises us a rewarding insight 
into the problems of very massive stars. 





Double Star Studies in Indonesia 


At the Bosscha Observatory, near Ban- 
dung, Java, photographic observations of 
double stars form the main program of 
the 23}-inch refractor. At this nearly 
equatorial station in Indonesia, it is pos- 
sible to reach practically all of both the 
northern and southern skies under very 
favorable atmospheric conditions. 

In his report for the years 1955 and 
1956, Director G. B. van Albada tells of 
special studies of several well-known 
double stars, including Sirius, Antares, 
Albireo, and Alpha Centauri. He also re- 
ports on the photometry of galactic clus- 
ters and of Mars in three 
colors during its 1956 opposition. 


observations 


In a recent paper concerning photo- 
graphic observation of binary systems with 
very large magnitude differences, Dr. van 
Albada describes the special techniques he 
has developed to obtain’ measurable 
photographs of such difficult pairs as 
Sirius, with results like that pictured here. 
The companion is seen above and to the 
left of the overexposed central image of 
Sirius. From the astrometric viewpoint, 
the faint diffraction images on either side 
of the central one are especially important. 

It is standard procedure in double star 
photography, if the primary star is several 
magnitudes brighter than the secondary, 
to produce such fainter images by means 
of a coarse wire diffraction grating placed 
in front of the telescope objective. These 
images are actually spectra of the first 
order, second order, and so forth. Because 
one pair of them are of about the same 
size and density as the image of the com- 
panion, the latter’s position with refer- 
ence to them may be measured much 
more accurately than with respect to the 
overexposed central image of the primary. 

Difficulties arise with this method, how- 
ever, if the companion is very much 
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fainter than its primary, as in the case of 
Sirius. Dr. van Albada has found that a 
grating of only five or six parallel wires, 
widely but unequally spaced, produces the 
desired result. The spiked appearance of 
the central image is caused by a hexagonal 
diaphragm in front of the objective, which 
produces a strong diffraction of light but 
reduces the intensity of the image in the 
spaces between the spikes. The diaphragm 
is oriented so the image of the companion 
falls in one of the clear spaces. 

The Bosscha Observatory report dis- 
cusses Albireo (Beta Cygni) as a triple sys- 
tem. Visually, this famous double star has 
a separation of about 35 seconds of arc. 
But measurements of photographs in blue 
and yellow light give positions differing 
by 0.14 second for the brighter compo- 
nent, which is known to have a composite 
spectrum. Analysis of all available ob- 


servations suggests strongly that the yel- 
lower component of the unresolved pair is 
moving in an elliptical orbit around its 
blue neighbor. 





In this recent photograph of Sirius 
taken with the 234-inch refractor, the 
famous white dwarf companion appears 
above and to the left of the overexposed 
image of the primary star, which is 
flanked by diffraction images that can 
be measured for position. The enlarge- 
ment from the original negative is 
about 13 times. From Bosscha Observ- 
atory “Contributions” No. 3. 
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THE LUNAR ECLIPSE 


HE last of the four eclipses of 1957 

will be a total eclipse of the moon on 
the morning of Thursday, November 7th, 
whose opening stages will be visible in the 
western parts of the United States and 
Canada. For amateurs living east of the 
Mississippi River, generally speaking, the 
moon will have set before the eclipse com- 
mences. At most places along the Pacific 


Coast, however, our satellite will be 
totally eclipsed by the time of moonset. 
The timetable that follows has been 


adapted from the American Ephemeris 
and Nautical Almanac; all times are a.m. 


CSE MST PST 
Moon enters penumbra 5:30 4:30 3:30 
Moon enters umbra 6:43 5:43 4:43 
Total eclipse begins S22 F2lS> Orbs 
Middle of eclipse 8:27 7:27 6:27 
Total eclipse ends 8:42 7:42 6:42 
Moon leaves umbra 10:10 9:10 8:10 
Moon leaves penumbra 11:23 10:23 9:23 


from St. Louis, Missouri, the 


10 minutes before umbral 


As seen 
moon will set 
eclipse begins; at Minneapolis, Minnesota, 
16 minutes after the 
umbral starts take first 
“bite” out of the moon. Only very limited 
observations can be planned for such 
points. But farther west, more and more 
of the eclipse may be seen. At Denver, 
Colorado, the moon sets 35 minutes be- 
fore the commencement of totality, and at 
Tucson, Arizona, 24 minutes before. 

West Coast watchers will be the most 
favored of any in the United States, partic- 
ularly in more northerly latitudes, where 
moonset will be delayed because of the 
north declination (+16°) of the moon. 
At Pasadena, California, eight minutes of 
total eclipse may be observed before the 


moonset comes 


shadow to its 


moon descends below the western horizon. 
For Berkeley, California, moonset comes 
at 6:45 a.m., Pacific standard time, three 
minutes after the end of totality. At Port- 
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land, Oregon, the geometrical conditions 
are even better, as 20 minutes may be seen 
of the partial stage following totality. 

For early-rising amateurs who wish to 
make visual or photographic observations 
of the phenomenon, there are many prac- 
tical suggestions in previous issues of Sky 
and Telescope. Consult page 43 of the 
November, 1956, number for detailed in- 
formation on emulsions, lens speeds, and 
exposure times for filming the eclipse. 
Page 38 of that same issue lists some proj- 
ects for visual observers. Among the sug- 
gestions made are descriptions of colors 
on the eclipsed moon, notes on the visibil- 
ity of craters and seas inside the umbral | 
shadow, and careful records of the times | 
when individual craters enter or leave the 
umbra. 

Even with the unaided eye, a lunar 
eclipse is an interesting phenomenon to 
watch. In some places, the eclipsed moon 
and the sun may be seen above the | 
horizon simultaneously, a seeming para- 
dox explained by atmospheric refraction, 
which apparently raises both bodies. 
Binoculars are worth using, and refractors 
of 2- to 4-inch aperture are well suited for 
visual observing, as are small reflectors. 

The next lunar eclipse will be the par- 
tial one of May 3, 1958; like this year’s 
event, it will be visible for United States 
observers only from the western states. 





with a | 
BALSeope 


TELESCOPE 


Now you can enjoy astronomy whenever 
you wish—wherever you are, thanks to 
the excellent portability of the BALscope 
60mm telescope. Why, it’s so compact 
(16144” long, weighs 48 ounces) you can 
carry it anywhere, and it can be mounted 
on any pan-head camera tripod with a 
B&L tripod adapter. 

Focusing the BALscope is simple yet 
precise with its unique prism-focusing 
system. Its high light-gathering power 
and lack of stray light enables you to 
observe stars down to the tenth magni- 
tude on moonless nights. Four easily in- 
terchangeable eyepieces ranging from 
15X to 60X provide excellent results— 
from Star Clouds to Double Stars. Of 
course, you'll find the BALscope is also 
the finest terrestrial telescope available. 


“THE PHOTOELECTRIC 

PHOTOMETER” | 

A wide, inviting field of observational | 
work is open to the advanced amateur 
who builds a photoelectric photometer 
and uses it on his telescope for brightness 
measurements of variable stars. The basic 
requirements are some practical acquaint- 
ance with electronics, a well-mounted tele- 
scope of moderate size with a good drive, 
and a certain amount of astronomical ex- 
perience. For several years the American 
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You can own the 
BALscope for just 
pennies a day under 
new Time Payment 
Plan offered by B&L 
dealers everywhere. 


$G-18 per mo. 
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\ 
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PENUMBRA ‘ PAYMENT 
PLAN 








\ 
| $115 cash price 
1st y WRITE for free copy of G-36, “The 
contact | Telescope.” Tells all about the BALscope 








and how it is so ideally suited to amateur 
astronomy. Tells also of many ways your 
family will enjoy the BALscope. 

Bausch & Lomb Optical Co., 

25823 Lomb Pk., Rochester 2, New York. 
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Events on this chart of the moon’s path are labeled in Universal time. 
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THE MARK III 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 


Ramsden Eyepieces 
Declination Circles 
Hour-Angle Circles 


Write for price list 


H & W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 





e 
Astronomy Films 
16-mm. sound, 400-foot reels 
I THE SUN; II THE MOON; 
III SOLAR SYSTEM; IV MILKY WAY; 
V EXTERIOR GALAXIES 


2x2 SLIDES 
35-mm. STRIPS OF SLIDES 











THROUGH 200-INCH AND 
OTHER GREAT TELESCOPES 


Catalogues on request. 
International 


Screen Organization 
1445 18th Ave. North, St. Petersburg 4, Fla. 
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“TRIPLES ‘SCOPE. 
| PERFORMANCE! 





Sharper images, wider field, more 
light at higher powers! A startling 
statement positively proven in 16- 
page telescopic educational matter, 
plus many helpful hints, sent free 
on receipt of self-addressed long 
envelope bearing 9c return postage. 
First, the Goodwin Resolving Power 
lens placed in front of eyepiece gives 
three times the magnification on each 
by narrowing your primary focal 
length angle up to three times, yet ex- 
tends eyepiece out no more than two 
inches from normal. This alone sharp- 
ens definition. 

Next, by achieving your highest pow- 
ers on more comfortable low-power eye- 
pieces, you lessen image deteriorations 
due to short-focus acute bending of the 
convergent beam, since all usual eye- 
pieces are f/l or less. Again sharper 
images from this highest precision lens. 
Third, you get greater illumination and 
wider field by relieving tiny aperture 
restrictions of higher-power eyepieces. 
The Resolving Power lens is achro- 
matic, coated, gives flat field sharp 
to the edge. Here is astonishment! 
Price $23.50 in 4” long adapter || | 
tube fitting standard 1%” eyepiece || | 
holders ONLY. (Also adaptable to || | 
Unitrons; state if Unitron.) Money | 
back if not positively thrilled after 





two weeks trial! Used and praised 

by legions! 

No COD’s—Colleges and Observa- 
tories may send purchase order. 


FRANK GOODWIN | 


345 Belden Ave., Chicago 14, Ill. | 
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Association of Variable Star Observers has 
had a committee under the chairmanship 
of Lewis J. Boss to encourage photoelec- 
tric work. 

This committee has published a small 
mimeographed manual, The Photoelectric 
Photometer, which contains instructions 
and circuit diagrams for the construction 
of a simple photometer and amplifier. 
There are brief directions for its opera- 
tion and for the reduction of measure- 
ments made with it, based on the success- 
ful amateur work of J. J. Ruiz, Danne- 
mora, New York. This manual is avail- 
able at $2.00 per copy from Mr. Boss, 
2111 28th Ave., San Francisco 16, Calif. 





SEEING PLANETS BY DAY 


Several years ago I planned to observe 
all of the bright planets by day. Mercury, 
Venus, Mars, and Jupiter were so seen, 
but I was not successful with Saturn until 
August 16th of this year. Using 6x 30 
binoculars, I spotted this planet in a 
clear sky six minutes before sunset. Since 
the predicted magnitude of Saturn on this 
date was +0.7, this means that bright 
stars like Sirius and Canopus should not 
be too difficult to see in full daylight. 

JOSEF R. OTOUPALIK 
8004 Ninth St. 
Greeley, Colo. 





SUNSPOT NUMBERS 


These are observed mean relative sun- 
spot numbers from Zurich Observatory 
and its stations in Locarno and Arosa. 

August 1, 150; 2, 148; 3, 178; 4, 166; 
5, 147; 6, 162; 7, 167; 8, 141; 9, 121; 10, 88; 
11, 95; 12, 118; 13, 120; 14, 185; 15, 170; 
16, 198; 17, 189; 18, 197; 19, 185; 20, 170; 
21, 144; 22, 147; 23, 114; 24, 104; 25, 138; 
26, 164;:27, 182; 28, 222; 29, 244;'30, 255; 
31, 282. Mean for August: 162.6. 

September 1, 257; 2, 230; 3, 201; 4, 166; 
5, 184; 6, 160; 7, 137; 8, 175; 9, 250; 
10, 265; 11, 255; 12, 264; 13, 260; 14, 263; 
15, 265; 16, 283; 17, 258; 18, 295; 19, 317; 
20, 294; 21, 334; 22, 302; 23, 268; 24, 239; 
25, 234; 26, 220; 27, 227; 28, 249; 29, 249; 
30, 229. Mean for September, 244.3. 

The following American sunspot num- 
bers for July and August were derived 
by Dr. Sarah J. Hill from AAVSO Solar 
Division observations: 

July 1, 181; 2, 166; 3, 198; 4, 199; 5, 206; 
6, 197; 7, 153; 8, 144; 9, 129; 10, 119; 
11, 98; 12, 76; 13, 106; 14, 113; 15, 141; 
16, 148; 17, 175; 18, 186; 19, 189; 20, 211; 
21, 220; 22, 252; 23, 227; 24, 189; 25, 171; 
26, 166; 27, 155; 28, 138; 29, 110; 30, 112; 
31, 97. Mean for July, 160.4. 

August 1, 102; 2, 126; 3, 132; 4, 
5, 116; G,. 142; ‘7,. 125; -8,. 126; 9, 
10, 90; 11, 97; 12, 95; 13, 109; 14, 133; 
15, 163; 16, 173; 17, 175; 18, 175; 19, 173; 
20, 125; 21, 112; 22, 95; 28, 86; 24, 99; 
25, 145; 26, 144; 27, 167; 28, 191; 29, 210; 
30, 236; 31, 228. Mean for August, 139.7. 
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THE LUNAR CRATER PLATO 


Jackson T. Carle’s article “Three Rid- 
dles of Plato,” in the April, 1955, Sky and 
Telescope, encouraged me to begin ob- 
servations of the details on the floor of 
this crater, using an 8-inch £/7.5 reflector. 

Sketches on several nights of poor seeing 
showed only a few of the interior crater- 
lets. But on August 12, 1957, seeing was 
superior when the accompanying drawing 
was made at 11:30 p.m. Central standard 
time. The terminator of the waning 
moon passed across Mare Crisium then, 
the sun’s colongitude being 120°.7. 

No fewer than 26 craterlets and small 
bright spots inside the crater were drawn. 
Most of them were found with 200x, and 
others were detected with 400x and 600x. 
For one brief instant of perfect seeing, the 
dark velvety floor of Plato appeared to be 
covered with still other minute spots. 

PATRICK McINTOSH 
R.R. 2, Box 231, Robinson, III. 














THE ASTRONOMICAL LOCATOR 


is an instrument of many uses to 
teach or to study the solar system. 

e@ By turning the large 12-inch disk 
with its apparent sun globule to 
any hour on the small dial, one 
can see readily what part of the 
sky is currently overhead and 
which constellations along the 
ecliptic are in view at night. 

@ The equation of time, with the 
months in which it must be used, 
is near the earth globule to show 
in minutes what adjustment to the 
sun or to the clock is necessary. 

@ Learn when and where to look for 
specific stars with the aid of this 
instrument. $36.00 postpaid 


PREMIER PLASTICS 
OF MILWAUKEE 


204 W. WASHINGTON ST., MILWAUKEE 4, WIS. 




















QUESTAR GUARANTEES 09-SEC. RESOLUTION 
ON NATIONAL BUREAU OF STANDARDS TEST CHART. FINAL 
TEST RECORD AND CHART COMES WITH EVERY INSTRUMENT. 


If telescopes are guaranteed at all, as they 
ought to be, they are usually guaranteed to 
equal their theoretical resolving power. For 
Questar’s 3!/,-inch aperture the Dawes limit 
is 1.3 seconds of arc. Since nature seems to 
favor small apertures of some 3 to 5 inches, a 
telescope in this size range is poor indeed if 
it cannot meet its theoretical limit of resolu- 
tion. It therefore seems to us that such a 
guarantee means little. Further, it puts the 
burden of proof entirely on the purchaser. 


Absolutely tremorless and quiet air is essen- 
tial to the testing of a telescope if you really 
want to know how well it will perform. 
When an instrument is tested on the night 
sky, the rays of light that reach it must 
traverse the earth’s entire atmosphere. The 
least movement in the disc and ring system of 
a star image is evidence of atmospheric inter- 
ference, as W. H. Pickering has pointed out. 
Bell tells of a famous English astronomer 
who “had seen but one first-class night in 15 
years.” One Questar owner observed for two 
years before a night of exceptionally fine see- 
ing revealed his instrument’s full capabilities. 
This all sounds discouraging, but we are 


speaking of not just good seeing, but of see- 
ing that is perfect. 

We can make our own perfect seeing by 
drastically shortening the air path through 
which we look to read the proper test chart, 
and this will demonstrate precisely the re- 
solving power of a telescope in seconds of 
arc. The charts we use are purchased from 
the Bureau of Standards. They may be used 
outdoors in the quiet air of early morning or 
late afternoon at distances up to 300 feet, or 
even indoors at only 41 feet. 


Here is a method of testing telescopes on 
which we can base a performance guarantee 
and at the same time furnish the simple 
means to prove it. We do not ask the novice 
to familiarize himself with star or planetary 
test objects, and then wait weeks or months 
for steady air to look through. The man who 
buys a Questar now may have room to test it 
indoors the very day it arrives, regardless of 
the wind or rain or cold of outside weather. 
He can duplicate our test himself; the chart 
will tell him at a glance whether his 31/.-inch 
Questar resolves the 0.9 second of arc that 
we guarantee. 


In going to the chart system, we only do 
what the Air Force and other photographic 
people have been doing for years. They have 
to know the exact quality of some very large 
and costly lens systems, and various kinds of 
charts and patterns for this purpose are in 
common use. 

In consulting the experts at the Bureau of 
Standards on our special needs, they sug- 
gested that we use a chart which they make 
photographically on glossy paper, the small- 
est lines of which cannot be seen with the 
naked eye. The Bureau’s recommendations 
for its % use are embodied in the direc- 
tions which we send with every chart. 

The De Luxe Questar sells complete with 
all accessories at $995. The Field Model at 
$495 consists of the same major optics in a 
simple barrel without built-in auxiliary de- 
vices, with bracket casting for mounting on a 
panhead tripod, 40x eyepiece and choice of 
star diagonal or erecting prism. This model 
will accept 11/-inch standard eyepieces. 


QUESTAR CORPORATION 
New Hope, Pennsylvania 
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Excitingly New! 


CRITERION'S STANDARD DYNASCOPES 


6” — 8” — 10” — 12” 


— 16” starting as low as $265 


Custom built to meet a professional's exacting specifications 
Priced within easy reach of the serious amateur 


Only Criterion could produce such magnificent instruments at such reasonable cost. Combining the 
latest advances in optical engineering with the old-world skill and patience of master craftsmen, 
these superb new Dynascopes, custom made, offer top-quality performance. Every feature neces- 
sary for superior viewing is precision finished to professional standards. Optical surfaces accurate 
to 1/10 wave. 

The five matched eyepieces are the finest orthoscopic and achromatic. Mechanical features are 
carefully custom built to assure trouble-free operation. Construction throughout is of lifetime mate- 
rials. There is both maximum rigidity and easy portability. 

Above all, Criterion’s strict quality control allows no room for chance. Each Dynascope is doubly 
tested and inspected; these rigid tests must be flawlessly met before shipment. Your satisfaction 
UNCONDITIONALLY guaranteed. Yet the price is amazingly low. 





6” Standard Model (80 Ibs. shipping weight f.o.b. Hartford) $265 
Also Illustrated: Electric Clock Drive, $80; Setting Circles, $60; Permanent Pedestal, $70. 
Write today for full specifications and details of these superior reflecting telescopes. 








Easy payment terms available on request. 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


Dept. D-9, 331 Church St., Hartford 1, 








Connecticut 


24 Sxy anp Tevescope, November, 1957 





Superior Features Include 


f/9 Parabolic Mirror, accurate to 1/10 wave 
Fully Rotating Tube, for comfortable viewing 
Massive Equatorial Mount, adjustable for your 
latitude 

5 Matched 114“ Eyepieces —3 Achromatic 
Ramsdens (45X, 76X, 152X) — 2 Orthoscopics 
(228X, 343X) 

8 x 50 Achromatic Finder Scope with cross- 
hairs 

Secondary Support that minimizes diffraction 
Declination Axle, 11/2’ diameter, with slow 
motion 

eed Axle with Needle Bearings on 112” 
shaft 

Rack-and-pinion Focusing 

Double-draw Focusing Tube for any eyepiece 
Precision-fashioned 54” Bakelite Tube 
Exclusive Two-way Pier-tripod——-a massive 
45-pound pier for permanent installation 
Lightweight Tripod hidden inside pier for 
field trips 
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Positions of the eight deep-sky objects described below are plotted on this chart, 
which shows stars to apparent visual magnitude 7.75. 


DEEP-SKY WONDERS 


QUARIUS, a large constellation well 

placed for observing this month, con- 
tains a variety of objects for the amateur 
with a not-so-small telescope. Their loca- 
tions are shown on the accompanying 
chart prepared from the Skalnate Pleso 
Atlas of the Heavens, which is useful for 
this study, as it contains many objects not 
included on older charts. 

NGC 6981 (M72) is on all the charts, 
for the Messier clusters and nebulae are 
among the brightest in the sky. This 
globular cluster, situated at right ascen- 
sion 20h 50m.7 and declination —12° 44’ 
(1950 co-ordinates), is five minutes of arc 
in diameter; its total light matches that of 
a 9th-magnitude star. In a 10-inch reflec- 
tor it appears as a dense swarm of faint 
stars. Nearby on some maps is the non- 
existent cluster M73, actually only a 
grouping of four stars. Those who still 
write that they can discern a nebula or 
cluster here might well consult Admiral 
Smyth’s Celestial Cycle, where, in his ac- 
count of M72, he wrote over a century ago 
that M73 does not exist. 

NGC 7009, the Saturn nebula, curiously 
is not on the Messier list, although it is 
one of the show objects of the sky. On an 
extra fine night look for it at 21h 01™.4, 
—11° 34%. This planetary is 44 by 26 
seconds of arc in size, and of magnitude 
8.4. 

Beginners will also want to see NGC 
7089 (M2), to be found at 21h 30m9, 
—1° 03’. This is another globular cluster, 
a tight ball of stars 12 minutes in diam- 
eter, which glows at 7th magnitude. A 
2-inch will show it well on a good night. 

These three are the great well-known 
objects in the constellation, but the Skal- 
nate Pleso Atlas shows others that tempt 
experienced seekers of deep-sky wonders. 
NGC 7184 is a spiral galaxy at 21h 59m.9, 
—21° 04’, discovered by Sir William 
Herschel. Although only of about the 
12th magnitude, its lenticular 5-by-1-min- 
ute shape is usually easily discerned. 

At nearly the same declination as NGC 





7184, but farther east, is the great plane- | No. 736 ©Celestial-Terrestrial Globe. 
tary nebula of Aquarius, NGC 7293, 15 | Clear plastic. Rotating terrestrial globe 
by 12 minutes of arc, situated at 22h 27m.0, | mounted inside star globe with unique 
—21° 06’. This was not seen by the early | star pointer. Globes show stars and con- 
celestial explorers, for although it has a | stellations, countries and oceans, all in 
total magnitude of 6.5, its surface bright- | color. Demonstrates earth-sky-sun re- 
ness is very low. It is a challenge to the | lationships and simplifies basic astron- 
observing amateur. The problem of meas- | omy and geography. 

uring the distances of this and other | No 36-97-12. 12” Celestial, 6” Terres- 
planetaries was discussed by Otto Struve trial Globe, on cradle base. $42.50 
in the August issue, page 468, and NGC 
7293 was pictured on page 208 in his 
article last March. 

There are three interesting objects in | 
the northwestern part of Aquarius. The a | 
globular cluster NGC 7492 can be picked Y 
up at 23h 05m.7, —15° 54%. Only 3.3 
minutes in diameter and of the 12th mag- 
nitude, this is a difficult object, and its 
true nature is not obvious even in fair- 
sized telescopes. 

Nestled in the midst of some naked-eye 
stars in NGC 7606, a spiral galaxy at 22h 
16m,.5, —8° 46’, appearing as a narrow 
oval about six minutes long, its magni- 
tude published as 11.5. Herschel, the first 
who saw it, described this nebula as easy, 
and it still is today. 

Finally, the spiral galaxy NGC 7727, of 
magnitude 10.7, is located at 23h 37m.3, 
—12° 34%. It is an easy object in my 10- 
inch, shapeless and about two minutes in 


No. 736-ST-20. 20” Celestial, 6” Terres- 
trial Globe, on tripod base. $106.25 





| No. 740-5 Deluxe Celestial Globe. Vari- 
| colored, shows all stars of the first six 
Hietiehee | magnitudes, constellations, declination 
WALTER SCOTT HOUSTON and right ascension circles, Magellanic 
Rte. 3, Manhattan, Kans. | Clouds and Milky Way. Important star 
clusters and nebulae indicated. Weighted 

cai base, movable meridian with horizon. 


OCCULTATION OF SATURN $67.50 
On August 3lst, the disappearance of 
Saturn behind the moon could be success- 8s v ie nee 
fully observed from New Orleans, al- “ 
though the two objects were so low in the A ssoecia te Ss 
southwestern sky as to be among trees. 
The gradual approach of Saturn to the 
moon’s dark edge was recorded photo- | 


INSTRUMENTS/ WEATHER 
ASTRONOMY/TEACHING AIDS 


graphically with a 31-inch refractor on Write for full catalogue. 
: ee ii by projec prrteeg Athy 194 Nassau Street, P.O. Box 216 
; ; ; sh a Princeton, N. J. 





1307 Ridgelake Drive 
Metairie, La. age eee . ee 
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the intervals between the two-minute 
exposures. 

Another reader of this magazine, Dr. J. 
R. Otoupalik, reports a spectacular aurora 
at Greeley, Colorado, two mornings 
later, about 3 a.m. Mountain standard 
time on September 3rd. From the north- 
ern quarter of the horizon, greenish-white 
rays extended 70 degrees up the sky, with 
the rising flashes that characterize a flam- 
ing aurora. A photograph of this same 
event, by A. J. Morehouse at Battle Creek, 
Michigan, is shown on this page. 

oth of these displays were dwarfed by 
the widespread auroral storm on the eve- 
ning of September 4th, which was ex- 
tremely brilliant despite the presence in 
the sky of the moon only four days before 
its full phase. This display is perhaps to 
be classed with the greatest aurorae of the 
past few decades. From as far south as 
Batesville, Arkansas, J. R. Wright reports: 

“I first noticed the spectacle as a yellow- 


SEPTEMBER AURORAE 


URING the great September naval 
maneuvers conducted in the North 
Atlantic by the combined fleets of the 
NATO powers, much difhculty was en- 
countered in maintaining radio communi- 
cations. This was a consequence of the 
intense solar activity during that period, 
which resulted in widespread and pro 
tracted disturbances of the earth’s iono- 
sphere and magnetic field. Teletype mes- 
sages were garbled, and millions of Ameri- 
cans complained of the poor television 
reception that resulted from the sun's dis- 
turbed state. 
In almost every part of the country, 
amateur astronomers observed through 
September a remarkable series of northern 
lights. The month was in its opening 
hours when Theodore L. Agos, of Worces- 
ter, Massachusetts, secured the pictures 
reproduced here, of a very brilliant dis- 
play seen low in the northern sky from 
the summit of Mt. Wachusett. groups as the Big Dipper, the pictures 
He pointed his Super Ikonta B camera have been matched in azimuth, to make 
in the directions northwest, north-north- evident the pronounced changes in _posi- 
west, and north. By means of such star tion and form of the auroral features in 
Above and right: Three view: 
of the fine northern lights or 
September Ist, photographed 
about 12:30 a.m. EST by T. 
L. Agos in central Massachu- 
setts. He used an {/2.8 lens 
and Kodak Roya Pan 120 
roll film. The nearly hori- 
zontal handle of the Big Dip- 
per appears at the right in the 
second picture and the bowl 
is in the third picture. 


Left: On September 3rd, 
about 3 o’clock in the morn- 
ing, A. J. Morehouse at Bat- 
tle Creek, Michigan, secured 
this one-minute exposure on 
Tri-X film = at 4.5. He 
pointed his Kodamatic cam- 
era 20 degrees up the north- 
western sky. 
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green glow in the north at 8 p.m. Central 
standard time. By 9:40 p.m. the aurora 
reached the height of its activity. At that 
time there was a bright rayed arc in the 
north with rays that formed, moved 
toward a point south of the zenith, and 
faded. The dominating color of the forms 
was red, although the lower edge of the 
rayed arc was yellow-green. By 10 o'clock 
the rayed arc and rays had disappeared.” 

Other more northerly observers, favor- 
ably placed geographically, describe the 
spectacular corona. Kimball I. Jack, of 
Spokane, Washington, observed at Glacier 
Park in Montana, where northern lights 
covered three-fifths of the sky. He tells 
how rays like searchlight beams reached 
from the horizon practically to the zenith, 
converging near the constellation Lyra. 
But the region of convergence was dark 
and circular, appearing much like an open 
umbrella with a hole in the top. The 
coronal rays extended at least 15 degrees 
into the southern sky. Although remain- 
ing fixed in position, these features alter- 
nately faded and _ brightened. 

Dale P. Cruikshank and R. J. Welch 
relate their impressions of the September 
4th aurora, observed at Des Moines, Iowa, 
between 9:35 and 10:52 p.m. CST: 

“It was the finest display seen this year. 
At one time, for about five to seven min- 
utes, the aurora completely covered the 
entire sky, which was very clear. The gib- 
bous moon (31 degrees above the south 
horizon) was engulfed, and streamers 
could be seen extending to the southern 
horizon between the trees.” 

These two observers noted the extreme 
rapidity of pulsations of the auroral forms; 
at 9:45 p.m. the northern sky 
bright that the Ist-magnitude star Capella 
could not be distinguished. Mr. Welch 


Was SO 


had already seen a twilight aurora that 
evening, marked by rapid pulsations. 
Mrs. C, E. Fencken, at Hoopeston, IIli- 
nois, watched from 8:55 to 10:30 p.m. 
the displav’s climax 


CST. Toward two 





very large and bright red patches formed 
in the east and west. 

Other reports of September 4th have 
been received from C. E. Ott, Norwalk, 
Wisconsin; I. Alexeff, Madison, Wiscon- 
sin; T. V. Eynden, St. Bernard, Ohio; and 
R. R. Powell, Lawrence, Kansas. 

Auroral activity continued at a_ high 
level throughout the month. Another 
bright display was observed only four days 


The September 4th 
aurora was so bright at 
Pittsburgh that Walter 
A. Feibelman’s photo- 
graph, at 11:03” p.m. 
EST, shows the rayed 
structure very distinct- 
ly, despite the interfer- 
ence by clouds and 
bright moonlight. Mr. 
Feibelman noted that 
maximum auroral in- 
tensity occurred near 
10:50 or 10:55 p.m. 
Some of his pictures 
record rayed arcs with 
the parallel rays very 
thin and numerous. As 
seen elsewhere under 
better sky conditions, 
this display was among 
the most extraordinary 
in years. 


after full moon by Walter A. Feibelman, 
who makes systematic photographic rec- 
ords at Pittsburgh, Pennsylvania, in co- 
operation with the IGY Auroral Data 
Center at Cornell University. He com- 
mented on the wide extent of this aurora, 
reaching far into the west and southwest. 
A bright red spot appeared near the close 
of the display. 

A noteworthy auroral storm on the 
night of September 22-23, widely seen 
over the United States, is discussed by 
James E. McDonald in his article on page 
14. R. T. Morehead, at Des Moines, 
Iowa, describes this aurora as consisting of 
rays converging on the zenith, some ex- 
tending down nearly to the southern hori- 
zon. Almost half the sky was brilliant red 
at the height of the display, a few rays 
appearing almost blood red; in the north- 
ern sky, however, the forms were mainly 
greenish white. 

On the West Coast, at Vancouver, 
British Columbia, Terry Taylor watched 
the peak of the September 22nd display at 
8:50 p.m. Pacific standard time. He 
writes, “The corona had grown into a 
spectacular red-and-white whirlpool of 
milky light, with a clear spot in the center. 
Bright rays covered over 75 per cent of 
the sky, nearly obliterating the 2nd-mag- 
nitude stars in Cassiopeia. In the densest 





regions of the corona even Vega and 
Deneb looked inconspicuous.” 

The next night, September 23-24, all 
the stages of development and decay of a 
lesser aurora at Pittsburgh were photo- 
graphed by Mr. Feibelman within less 
than an hour. 

Chris Schell saw two aurorae during the 
month, one on the morning of September 
2nd from Ithaca, New York, the other on 


September 29th from Pittsfield, Massachu- 
setts. The latter was mainly a drapery 
formation, with strong red patches. 

The northern lights reported here can 
at best comprise only a small part of the 
total auroral activity during this memo- 
rable month, for they are merely a sam- 
pling from a limited geographical area. 
Only when systematic records of the IGY’s 
world-wide auroral program have been 
analyzed will the over-all story be learned. 


‘COMET MRKOS AND SOLAR 
ACTIVITY 

Recent photographs of Comet Mrkos, 
according to astronomers at Yerkes Ob- 
servatory, show the occurrence in its tail 
of irregular, changing patches of light. 
These patches are composed of ionized 
gases, whose luminosity is caused by jets 
of fast-moving electrons, protons, and 
alpha particles ejected from the sun. 
Similar streams of solar corpuscular radia- 
tion that collide with the earth are re- 
sponsible for the bright northern lights 
observed during the present peak in the 
11-year cycle of solar activity. 

Comet Mrkos is the object that was so 
conspicuous during August, but its rapid 
recession from the sun has now carried it 
into the southern sky, where it is very 
faint. 
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UNITRON Altazimuth Refractors: left to right, 1.6” (with star diagonal), 2.4” (with erecting prism system), 3” (with DUETRON double 
eyepiece), and 4” (with astro-camera and with UNIHEX on the shelf). 











UNITRON Equatorial Refractors: left to right, 2.4” (with astro-camera), 3” Photo-Equatorial (with sun screen), and 4”. 
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Does Santa know you want a UNITRON for Xmas? 








MANY Models To Choose From! 


1.6” ALTAZIMUTH ($7.50 Down) $75 
with eyepieces for 78x, 56x, 39x 

2.4” ALTAZIMUTH ($12.50 Down) $125 
with eyepieces for 100x, 72x, 50x, 35x 

2.4” EQUATORIAL ($22.50 Down) $225 
with eyepieces for 129x, 100x, 72x, 50x, 35x 

3’ ALTAZIMUTH ($26.50 Down) $265 
with eyepieces for 171x, 131x, 96x, 67x, 48x 

3’ EQUATORIAL ($43.50 Down) $435 
with eyepieces for 200x, 131x, 96x, 67x, 48x 

3’ PHOTO-EQUATORIAL ($55.00 Down) $550 


with eyepieces for 200x, 171x, 131x, 96x, 67x, 48x 


4” ALTAZIMUTH ($46.50 Down) with $465 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x 

4” EQUATORIAL ($78.50 Down) with $785 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 


4’ PHOTO-EQUATORIAL ($89.00 Down) with $890 
eyepieces for 250x, 214x, 167x, 120x, 83x, 60x, 38x 
4" EQUATORIAL with clock drive $985 
($98.50 Down), new Model 160V 

4” EQUATORIAL with clock drive and $1075 
metal pier ($107.50 Down), new Model 166V 

4” PHOTO-EQUATORIAL with clock drive and $1175 


astro-camera, ($117.50 Down), with eyepieces 
for 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


4’ PHOTO-EQUATORIAL with clock drive, pier, $1280 
astro-camera ($128.00 Down), eyepieces for 375x, 
300x, 250x, 214x, 167x, 120x, 83x, 60x, 38x, 25x 


Higher- and lower-power eyepieces available for 
all models. Prices include basic accessories, tripod 
and mounting, fitted wooden cabinets, and operating 
instructions. Additional accessories available to add 
further to your observing pleasure. 


NOW is definitely the time to reserve a 
UNITRON for that very special person on 
your Christmas list who perhaps may be none 
other than yourself. Precision craftsmanship 
cannot be hurried and the number of UNI- 
TRONS which Santa wil! have available is 
necessarily limited. To avoid disappointment, 
order your UNITRON now. Full payment or 
the down payment may be made at the time 
you wish to have the telescope delivered. 
Remember, there is no substitute for a 
UNITRON. 


@ LENSES are FULLY CORRECTED for spherical and 
chromatic aberration and are COATED for maximum bril- 
liance and clarity of image. Optics especially designed 
for astronomical observation. AIR-SPACED OBJECTIVES. 


@ REFRACTOR type of design duplicates the perform- 
ance of larger telescopes of other types. No mirrored 
surfaces to become oxidized. Superior definition to the 
very edge of the field. 


@ EYEPIECES of the HIGHEST QUALITY: Orthoscopic, 
Achromatized Symmetrical, Kellner, Huygens. Three to 
ten eyepieces included with each instrument as standard 
equipment. 


@ FINEST MATERIALS throughout. DURALUMINUM 
TUBE. Moving parts of BRASS carefully machined to 
close tolerances, and finished in CHROMIUM. No war- 


surplus components used. 

@ MODERN DESIGN based on time-tested engineering 
principles. HANDSOME APPEARANCE to which no illus- 
tration can do justice. 

@ EQUATORIAL MODELS have slow-motion controls for 
both declination and right ascension as well as rapid- 
motion controls. Sturdy TRIPOD. 

@ ALTAZIMUTH MODELS have slow-motion controls for 
both altitude and azimuth as well as clamps for both 
co-ordinates. Sturdy TRIPOD. 


@ VIEW FINDER with crosshair eyepiece. 
@ RACK-AND-PINION FOCUSING. 


@ Choice of UNIHEX Rotary Eyepiece Selector or STAR 
DIAGONAL and ERECTING PRISM for TERRESTRIAL OB- 
SERVATION. The same complete range of terrestrial 
magnifications as for celestial observation. 





Telescope Accessories by UNITRON 











UNITRON ACCESSORIES include objective 
lenses, eyepieces, rack-and-pinion focusing mecha- 
nisms, sun projecting screens, guide telescopes, 
the UNICLAMP camera brackets, and many other 
components in addition to those listed on this 
page. All are described, illustrated, and priced in 
the new UNITRON Catalog. Since each component 
is used as standard equipment in UNITRON Re- 
fractors themselves, you are assured of obtaining 
the finest quality. 


ASTRO-CAMERA 220: Complete with air-operated cur- 
tain shutter, giving speeds of 1/10 to 1/90 second, bulb 
and time, shutter release, ground- -glass back, 3 double 
plateholders for 344’’ x 414” plates or cut film, a 30- 
mm. f.l. eyepiece, extension tubes and clamps, and a 
fitted wooden cabinet. Model A is designed to fit the 
UNITRON rack and pinion and is for UNITRONS only. 
Model B fits 11%‘ eyepiece holders. A or B: 


Only $69.50 postpaid 


DUETRON Double Eyepiece: With DUETRON, two ob- 
servers may use the telescope simultaneously and with 
equal comfort. The eyepieces used need not necessarily 
be of the same magnification. DUETRON is a real boon 
for father-and-son observing teams. With DUETRON, 
more observers may be accommodated at star parties, 
and the advanced members may provide valuable instruc- 
tion to the beginners. The tube of DUETRON Model A is 
interchangeable with the customary UNITRON drawtube 
and may be used with all models with the exception of 


the 1.6’ Refractor. DUETRON Model B fits 1/4“ eye- 
piece holders. Complete with special clamping device 
and cabinet. A or B: 


Only $23.50 postpaid 


204-206 MILK 


STREET .- 


1. VIEW FINDER (As shown on UNITRON 2.4” Equato- 
rial): 23.5-mm. (.93’) achromatic objective, 6x eyepiece 
with crosshairs. Chromed brass tube. Mounting brackets 
with centering screws. 


Only $8.50 postpaid 


2. VIEW FINDER (As shown on UNITRON 3” Altazi- 


muth): 30-mm. (1.2’’) coated achromatic objective and 
8x eyepiece with crosshairs. Other details as in View 
Finder 3 


Only $10.75 postpaid 


3. VIEW FINDER (As shown on UNITRON 4” Refrac- 
tors): 42-mm. (1.6’) coated achromatic air-spaced objec- 
tive. 10x eyepiece with crosshairs. Duraluminum tube 
finished in white enamel. Dewcap. Furnished with 
mountina brackets with centering screws for collima- 
tion. This finder also makes an excellent hand telescope 
for spectacular wide-field views of the sky. 


Only $18.00 postpaid 


UNIHEX ROTARY EYEPIECE SELECTOR: The old-fash- 
ioned method of fumbling with eyepieces in the dark 
has been outmoded by UNIHEX, UNITRON’s new Rotary 
Eyepiece Selector. With UNIHEX, you always have 6 
magnifications ready at your fingertips. To change 
power, merely rotate a new eyepiece into position while 
the object stays centered and in focus in the field of 
view. Model A is designed to fit the UNITRON rack and 
pinion and is for UNITRONS only. Model B fits 14’ 
eyepiece holders. Complete with special clamping device 
and cabinet. A or B: 


Only $24.75 postpaid 


INSTRUMENT DIVISION OF 
UNITED SCIENTIFIC COMPANY 


BOSTON 9, MASSACHUSETTS 





HOW TO ORDER 


Send check or money order in full or use our Easy 
Payment Plan, as described below. Shipments made ex- 
press collect. Send 20% deposit for C.0.D. shipment. 
UNITRON instruments are fully guaranteed for quality, 
workmanship, and performance, and must meet with 
your approval or your money back. 


Use Our EASY PAYMENT PLAN 


UNITRON’s popular Easy Payment Plan is a convenient 
and economical way to buy your UNITRON Refractor 
when you do not want to disturb your savings or when 
you haven‘t the total cost of the telescope immediately 
available. The down payment required is 10%. The 
balance due is payable over a 12-month period, and 
there is a 6% carrying charge on the unpaid balance. 
Your first payment is not due until 30 days after you re- 
ceive the instrument, and if you should want to pay the 
entire balance due at that time, the carrying charge is 
canceled. 


There is no ‘‘red tape’’ when you order you merely 
fill in the UNITRON Easy Payment Order Form, return it 
together with the required down payment, and the model 
of your choice is shipped to you at once. 


Do not hesitate to use this plan merely because you 
have never before purchased anything on time payments. 
The procedure is practically painless and is an ideal 
means of enjoying the use of your UNITRON while pay- 
ing for it. 


Get UNITRON’S FREE 


Observer's Guide and ‘Catalog 


on Astronomical Telescopes - 





This valuable 38-page book 
is yours for the asking! 


With the artificial satellite and space travel 
almost a reality, astronomy has become 

today's fastest growing hobby. UNITRON’S 
new handbook contains full- ian ob illustrated 
articles on astronomy, serving, tele- 
scopes and eccoanecind: Of interest to 
beginner and advanced amateurs alike. 














Contents include — 


¢ Observing the sun, 
moon, planets and 
wonders of the sky 


e Constellation map 
¢ Hints for observers 
e Glossary of telescope terms 
e How to choose a telescope 
e Amateur clubs and research 
programs 


UNITRON 
WIV MO aa 
Py ae 0) 494 a ee OP 


204-6 MILK STREET BOSTON 9, MASS. 





Please rush to me, free of charge, UNITRON’S new 
Observer's Guide and Telescope Catalog. 
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ENTERTAINMENTS, PUZZLES .. . 


T7167. THE COMPLETE NONSENSE OF EDWARD LEAR. 
All original text, illustrations of all nonsense books 
Lear ever wrote, 5 books in 1. “Dong with a Luminous 
Nose,” “Owl and Pussycat’’ hundreds of others. 
546 illustrations. 320 pp. 


Tl. FLATLAND, E. A. Abbott. Fictionalized life in 2 


dimensions, offers techniques for visualizing multidi- 
mensional forms, etc., clearer than most texts. ‘’De- 
lightful,”” Science News Letter. 128 pp. 1.00 
797. CRYPTANALYSIS, H. F. Gaines. Best intermediate 
text for serious student; modern techniques, much not 
usually known except to experts. 236 pp. $1.95 


7362. LEARN CHESS FROM THE MASTERS, F. Reinfeld. 
Play 10 games against masters and grade every move 
you make! 152 pp. $1.00 


T7162. MATHEMATICAL RECREATIONS, M._ Kraitchik. 
Moderately advanced problems based on theory of num- 
bers, topology, etc. Unequalled for easily assimilated 
insights. 330 pp. $1.75 


1337. PUZZLE QUIZ STUNT FUN, Jerome Meyer. Mathe- 
matical puzzles, deductions, observations. 238 in all. 
Entirely new. 256 pp. $1.00 


7344. NEW WORD PUZZLES, G. L. Kaufman. 100 entire- 
ly new puzzles for enthusiasts of word games: chess- 
words, designonyms, addie-letter anagrams, lapwords, 
acrostigrams, etc. 196 figures. 128 pp. $1.00 


T110. MATHEMAGIC, MAGIC PUZZLES, GAMES WITH 
NUMBERS, R. V. Heath. One of most famous books in 
recreational math. 128 pp. $1.00 


1384. HOUDINI ON MAGIC. Houdini’s own account of 
magic tricks, picking locks, exposes of spiritualism, 
how stage magic works, etc. Incredible feats of great- 
est magician of modern times. 155 photos. 295 pp. $1.00 


T198. MATHEMATICAL PUZZLES FOR BEGINNERS AND 
ENTHUSIASTS, G. Mott-Smith. 188 mathematical puzzles 
of most delightful sort, detailed solutions. 248 pp. 

$1.00 


More 
highly 
$1.00 


7143. BOOK OF MODERN PUZZLES, G. L. Kaufman. 
than 150 word and logic puzzles, unusual types, 
original; no old c\estnuts. 192 pp. 





SPECIAL ANNOUNCEMENT! 


$401-3. LES METHODES NOUVELLES DE LA MECHA- 
NIQUE CELESTE, Henri Poincare. Complete text, in 


French, of Poincare’s great monograph. Presents 
first use of integral invariants, important applica- 
tons of linear differential equations, investigation 


of periodic orbits, other important celestial prob- 


lems. Approaches 3-body problem from many differ- 
ent ways. Lunar motion, satellites of Jupiter. 
Thorough, complete coverage. Total of 


1,280 pp. 
3-volume set. $7.50 











Can you explain this? 
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of the top figure into the bottom 
Mysterious, isn’t 
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Rearrange the parts 
one, and you lose one square of area. 
it? 

Let MARTIN GARDNER, well-known puzzle editor, ex- 
plain this and hundreds of other elements of mathe- 
matical magic! 


MATHEMATICS, MAGIC AND 
MYSTERY 
by Martin Gardner 


How do geometrical vanishing tricks work? Why are 
card tricks possible? How can magicians do astonish- 
ing feats of mathematics mentally? As a rule, we ac- 
cept these tricks as “magic,” and do not recognize 
that they are demonstrations of probability, theory of 
numbers, topology, and other mathematics. 

This is the first book-length study of this fascinating 
branch of mathematics. Written in the same delightful 
manner as Gardner’s articles in Scientific American, it 
summarizes all previous work in this field. It offers 
scores of new tricks, insights, puzzles, and aligns many 
effects with law for the first time. It discusses tricks 
with cards, coins, topological tricks, geometric vanish 
effects, and the like. You will see how Sam Loyd 
could make a Chinaman vanish, how a Curry square 
“proves” that the whole is more than its part. 

$1.00 


17335. 135 illustrations. xii + 174 pp. 





NOW only 


$9.45 I 


PARTIAL CONTENTS 


|. MEANING OF PHYSICAL THEORY. Data, experiment, 
measurement, symbolism, laws, theory, abstraction, 
rage conditions, integral, differential equations.- 
SPACE, TIME. Psychology vs. physics, geometry. — 
il. FOUNDATIONS, MECHANICS. Kinematics, position, 
displacement, velocity, acceleration, dynamical concepts, 
Newton, mass, force, motion, d’Alembert, Gauss, Hertz- 
ian mechanics, energy, canonical equations of Ham- 
ilton. —- IV. PROBABILITY, APPLICATION. Probability 
aggregates, Bernouilli’s problem, emission of rays, 
Laplace’s formula, density fluctuations. — V. STATIS- 
TICAL POINT OF VIEW. Dynamical, statistical theories, 
electric current, thermodynamics, statistical mechanics, 
Gibbs, Darwin, Fowler. — VI. PHYSICS OF CONTINUA. 
Continuum, scalar, vector fields, deformable media, ten- 
sor fields, electromagnetic fields. Vil. ELECTRON 
THEORY, SPECIAL RELATIVITY. Invariance of field 
equations, specie! theory. —- VIII. GENERAL THEORY. 
ideas, motion of particle in gravitational field. — 
IX. QUANTUM MECHANICS. Uncertainty, Hermitean 
operators, Schroedinger’s equation, eigenvalues, mat- 
rices, spin, quantum statistics, Dirac. — X. CAUSALITY. 





$413. INTRODUCTION TO STUDY OF STELLAR STRUC- 
TURES, S. Chandrasekhar. Unabridged republication of 
modern classic, costing up to $20 on out-of-print mar- 
ket. 509 pp. $2.75 


$366. APPLIED OPTICS AND OPTICAL DESIGN, A. Con- 
rady. Full unabridged inexpensive reissue of standard 
modern treatise. 528 pp. $2.95 


T203. ANIMALS IN MOTION, Eadweard Muybridge. 
Largest collection (over 4,000 photos) ever made from 
famous Muybridge collection of high-speed stopped- 
action photos of animals in motion. Horses, cats, lions, 
guanacos, camels, sloths, elephants, 27 other animals, 
birds, 123 different types of action. Invaluable for 
biologists, zoologists, naturalists. New introduction by 
S. Brown, American Museum of Natural History. 
Over 410 pp. 77’ x 105@"’. Deluxe edition. 
Clothbound $10.00 


T7295. HOW TO CALCULATE QUICKLY, H. Sticker. Tried 
and true method, over 9,000 problems, to develop 
your number sense. Techniques not taught in school: 
division, multiplication, etc. 256 pp. $1.00 


$109. VECTOR AND TENSOR ANALYSIS, G. E. Hay. Start 
with simple definitions, finish understanding vectors 
and tensors. 201 pp. $1.75 


$168. NUMERICAL SOLUTIONS OF DIFFERENTIAL EQUA- 
TIONS, Levy and Baggott. Unequalled time saver. 
Graphic, numerical methods. ‘Should be in hands of 
all in research in applied math,’’ Nature. 246 pp. $1.75 


$133. TABLES OF FUNCTIONS, with formulae, 
Jahnke and F. Emde. Most comprehensive 1-volume 
collection. 394 pp. $2.00 


$164. INTRODUCTION TO SYMBOLIC LOGIC, Susanne 
Langer. Even if you never finished high school algebra 
you can learn modern Russell-Whitehead logic. 368 pp. 

$1.75 





curves, E. 








$27. NON-EUCLIDEAN GEOMETRY, R. Bonola. Standard 


coverage, history, exposition, with complete texts of 
Bolyai and Lobachevski included. 180 diagrams. 431 
pp. $1.95 


$182. GEOMETRY OF FOUR DIMENSIONS, H. P. Manning. 


Unique in English, simple, easily followed account. 76 
figures. 357 pp. $1.95 
| $292-3. THEORY OF SOUND, Lord Rayleigh. Solutions 
| for vibrating systems, hints on nonlinears. Harmonic 


functions, theory of resonators, etc. Formerly $12. Total 
1,041 pp. 2-volume set. $3.90 


PRINCIPLE OF RELATIVITY, Einstein, Lorentz, Weyl, 
papers founding relativity. Un- 
abridged translations. ‘‘Indispensable,“’ Nature. 224 
pp. $1.65 


$193. HIGHER MATHEMATICS FOR STUDENTS OF CHEM- 
ISTRY AND PHYSICS, J. Mellor. Class favorite, un- 
equalled review, practical rather than theoretical on lab 
situations; integral, differential calculus, theory of 
errors, etc. 662 pp. 2.00 
$263. PARTIAL DIFFERENTIAL EQUATIONS OF MATHE- 


MATICAL PHYSICS, A. G. Webster. Special methods, in- 
| sights, standard coverage. 448 pp. $1.98 


$81. 
and Minkowski. 11 
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“Thorough and yet 
not overdetailed . . . 
unreservedly recommended, 


NATURE [London]. 


FOUNDATIONS OF PHYSICS 


by R. B. Lindsay and H. Margenau 


A bridge between semipopular works and technical 
treatises, this book analyzes foundation ideas and 
methods of modern theoretical physics. It is not a 
textbook but a discussion of methods of physical de- 
scription and construction of theory with full cog- 
nizance of the logic of science, physical data and their 
measurement, construction of experiment, and symbolic 
representation. 

Intended for the intermediate or advanced reader who 
has some background in the sciences and some knowl- 
edge of calculus, it covers both classical and modern 
physics, contrasting their positions, and telling why 
transitions were made from classical to modern. It 
gives meaning to the bare data and tools of physics. 

Reviews of the first edition: ‘‘A most unusual book 

. . an interestingly fresh approach . . . will help 
[the reader] to discover that there is much more to his 
subject than is involved in adroit manipulation of 
differential equations,’ E. U. Condon, Review of Scien- 
tific Instruments. ‘At once thorough and yet not over- 


detailed; it may be unreservedly recommended,’ Nature 
[London]. 

$377. Index. Reading lists. 35 illustrations. xl + 
537 pp. $2.45 


1394. FADS AND FALLACIES IN THE NAME OF SCIENCE, 
Martin Gardner. Enlarged revised edition of In the 
Name of Science, the standard coverage of the cults, 


fallacies, and curious systems that have recently mas- 
queraded as science. It ranges from astronomy to 
theoretical physics, chemistry, geology, medicine, psy- 
chology, philosophy, history, scientific method. It is 
not a collection of anecdotes, but a fair, reasoned ap- 
praisal of eccentric theory. Flying saucers, Atlantis, 
general semantics, dianetics, orgone energy, hollow 
earthism, Bridey Murphy—dozens of others are all 
treated. ‘Every scientist, for the preservation of his 


should read this book,’’ Quarterly Re- 
view of Biology. ‘‘Hilariously entertaining,” San Fran- 
cisco Chronicle. x + 365 pp. $1.50 
$267. SPACE TIME MATTER, H. Weyl. ‘‘Standard 
ao on the general theory of relatwity, “Nature. 
348 p $1.75 
$361. THERMODYNAMICS, Enrico Fermi. Clear, elemen- 
tary. “May be recommended as clear, very accurate 
introduction,’’ Journal of Physical Chemistry. 170 pp. 

1.7 


own good sense, 


$298. FAMOUS PROBLEMS OF ELEMENTARY GEOM- 
ETRY, F. Klein. Squaring circle, doubling cube, pi, in 
terms of rigorous modern math. 103 pp. 1.00 
$342. INTRODUCTION TO THEORY OF NUMBERS, L. 
Dickson. Nontechnical, wide coverage. 239 problems. 
191 pp. $1.65 
1371. TRIGONOMETRY REFRESHER FOR TECHNICAL MEN, 
A. Klaf. 913 detailed questions, answers, brush-up for 
you. 1,738 problems. 436 pp. $2.00 
1370. CALCULUS REFRESHER FOR TECHNICAL MEN, A. 
Klaf. 756 detailed questions, answers, in unique prac- 
tical refresher. 566 problems. 436 pp. $2.00 


All books standard 53” x 8” and 
PAPERBOUND unless otherwise indicated. 





Dept. 119, Dover Publications, Inc. 

920 Broadway, New York 10, N. Y. 
Please send me the books encircled below. 
(Please print) 


Name 


| am enclosing $...... in full payment. (Pay- 
ment in full must accompany all orders except 
those from libraries or public institutions, who 


may be billed.) Please add 10c postage per 
book on orders less than $5.00. Dover pays 
postage on orders of $5.00 or more. 

Tl $133 $182 $292-3 1344 $377 

$27 T143) $193. 1295 = $361 1384 

$81 T162 T198 $298 1362 1394 

197 $164 1203 1335 $366 $401-3 
$109 1167 $263 1337 1370 $413 

T1110 «=$168 §=6$267, $342) =—s: T3711 X773 


Satisfaction guaranteed! All books may be re- 
turned within 10 days for full cash refund if 
1 they are unsatisfactory for any reason whatever. 4; 

' 














W BOOKS AND THE SKY W® 


LIGHT SCATTERING 
BY SMALL PARTICLES 


H. C. van de Hulst. John Wiley and Sons, 
New York, 1957. 470 pages. $12.00. 


LMOST ALL information used by 
A astronomers comes to us in the form 
of electromagnetic radiation, or light. For 
many purposes, it is sufficient to think of 
the light as traveling unimpeded through 
empty from the source to the 
observer. 

Many concepts of astronomy are based 
on this simplification. For example, in 
positional astronomy we assume that the 
light has traveled in a straight line from 
the star or planet. In calculating absolute 
magnitudes, or in determining distance 
through absolute magnitude effects, we 
assume that the intensity of the light falls 
off as the inverse square of the distance. 

In most cases, however, when we derive 
physical information about astronomical 
bodies or the interstellar medium, we 
have to take into account the interaction 
between the radiation and the material it 
is traversing. (Indeed, we must also do 
this in designing telescope optics for ex- 
amining the radiation.) When Fraunhofer 
absorption lines are produced by a stellar 
atmosphere, the radiant energy does not 
come to our instruments directly from the 
source, but is reflected, absorbed and re- 
emitted many times in the course of its 
Such interactions form much of 
of astronomy and 


Space 


passage. 
the subject 
physics. 

Studies of colloidal solutions and aero- 
sols in chemistry, scattering of X-rays in 
physics, viruses and blood corpuscles for 
biology, haze, fog, and rain droplets in 
meteorology, all make use of information 
derived through the scattering of light by 
small particles. The work done for one 
particular application is frequently of use 
in a completely different discipline. 

It is often more important to consider 
the effect of single small particles one at a 
time than that of the transmitting medium 
as a whole. In astronomy this is true for 
investigations of interstellar and _inter- 
planetary dust, as well as of the atmos- 
pheres of other planets. For this reason, 
and in order to make a book of practical 
size, the author has severely limited its 


matter 


scope. 
Processes producing a change in wave 
length of the light are ruled out. Dr. van 
de Hulst considers only scattering by well- 
separated particles, where the interaction 
can be considered to involve only one 
particle at a time. He does not discuss 
multiple scattering, in which the light is 
scattered again by a second particle. 
Within these limitations, perhaps _be- 
cause of them, the book will be invaluable 
to research workers in many fields, but it 
is not particularly suitable as a textbook, 
even for an advanced course in optics. Its 


primary value will be as a reference pro- 
viding in one place a logical and concise 
summary of scattering theory. Its mathe- 
matical nature makes the book of little 
use to most amateur astronomers. 

Dr. van de Hulst discusses first the basic 
theory of scattering. For particles about 
the size of the wave length of the light in- 
volved, actual calculations of scattering 
are very tedious, and it is not yet possible 
to compute the scattering by arbitrarily 
shaped particles for all wave lengths and 
polarizations. The second and largest sec- 
tion of the book deals with the theories of 
scattering by many special types of par- 
ticles. A final section gives some typical 
applications to chemistry, meteorology, 
and astronomy, in a brief form sufficient 
to indicate to the research worker what 
parts of the scattering theory may be ap- 
plicable to his particular problem. One 
of the most important of these in astron- 
omy is the effect of interstellar grains in 
producing absorption and polarization of 
light that passes through the space within 
the galaxy. 

The author says that his needs in astro- 
physical research primarily led him to 
write this review of the widely dispersed 
literature on scattering. Nonetheless much 
of his own work appears in many parts of 
the volume, indicating his contributions 
to gaps in the available theory. 

ROBERT FLEISCHER 
Rensselaer Polytechnic Institute 


DISCOVERIES AND OPINIONS 
OF GALILEO 


Stillman Drake, translator. Doubleday 
Anchor Books, Garden City, New York, 
1957. 302 pages. $1.25, paper bound. 


OUR selections from Galileo’s works 

are translated here. An introduction 
to each piece gives the biographical back- 
ground and some details on the circum- 
stances that led to its writing. 

The first two selections, “The Starry 
Messenger” and “Letters on Sunspots,” 
are particularly interesting from the 
astronomical point of view. The former 
especially conveys the excitement, as well 
as the brilliance, of Galileo’s discoveries 
on first looking through a telescope. We 
are reminded that things now taken for 
granted, such as the irregularity of the 
lunar surface and the revolution of the 
satellites about Jupiter, were novel con- 
cepts 350 years ago. 

In reading these works this reviewer 
was once more impressed by the genius of 
this man, who not only saw and described 
so many things new in his day, but usually 
interpreted correctly what he saw. This 
understanding of natural phenomena is 
particularly impressive in view of the 
considerable opposition to his ideas. 

We may take as an example the case of 
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By JEAN TEXEREAU 


Translated and Adapted from the 
French by Allen Strickler. With 
forewords by André Couder and 
Albert G. Ingalls. 


When the original French version of 

this famous book was published, Albert 

Ingalls, the well-known editor of the 

American classic “Amateur Telescope 

Making,” said: 

“ if translated into English it 
would make a splash in amateur tele- 
scope making circles.” 

In his foreword to the book, Mr. Ingalls 
states, “It is an especially well organ- 
ized book which sticks entirely to 
the sequence of logic . . . the entire 
discussion pertaining to each stage 
of the work is completed before the 
book proceeds to the next stage. . . 
you will not get lost on the way.... 
As the editor of books on the same 
subject as this, I am happy to move 
over on the optical bench to make 
room for Jean Texereau and his 
book.” 

Jean Texereau started as an amateur 

and is now technical associate of the 

Optical Laboratory of the Paris Observa- 

tory and secretary of the Instrument 

Group of the Astronomical Society of 

France. His translator, Allen Strickler, 

is associated with Beckman Instruments 

Company. 

CONTENTS: 
1. Basic Principles and a Proposed 

Telescope. 

Making the Large Mirror. 

The Plane Diagonal Mirror. 

4. The Eye Piece. 

5. Mechanical Structure. 

6. The Altazimuth Mounting. 

Accessories, Mirror Coating, Ad- 

justments. 

8. The Telescope in Use. 

9. Photography with the Amateur 
Telescope. 

Appendix. 

Sources of Telescope Making Supplies. 

Index. 
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the interpretation of sunspots. After care- 
ful observations Galileo decided that they 
were very close to, if not actually on, the 
solar surface. Learned opinion on the 
whole was opposed to this, for it implied 
that there were blemishes on the sun’s 
surface, and that it was not a pure ball of 
fire, as believed by the Aristotelians. 
In the last two essays of the 
Galileo goes into the matter of scientific 
truth founded on observation and logical 
deduction, as opposed to authority (par- 
ticularly Aristotle) and faith. He draws a 


book, 


strong distinction between matters that 
can be investigated scientifically, and 


those in the domain of theologians. Such 
a restricted viewpoint was necessary for 
survival in Renaissance Europe, but even 
today many scientific philosophers admit 
limitations the methods of scientific 
thought. 

Mr. Drake is to be congratulated for 
making these works of Galileo available 
to the general reader. The introductory 
notes give the background necessary to a 
fuller understanding of the selections, by 
describing the circumstances under which 
they were written. In cases Mr. 
Drake points out instances where later 
work indicated that Galileo had erred. 
Somewhat more material of this kind 
might have been included for the benefit 
of the reader who knows nothing of 
astronomy. 

The selections contained in this volume 
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are all from Galileo’s early period, 1610 to 
1623. His famous Dialogue on the Great 
World Systems (1638) is not included, but 
is currently in print. 

A lack of keowledge of the original 
Italian versions of these works prohibits 
the reviewer from passing judgment on 
the exactness of the translation, but it 
reads easily and smoothly. The style is 
clearly modern, which makes for better 

ELSKE V. P. SMITH 
Sacramento Peak Observatory 


reading. 





THE LIFE OF 
ARTHUR STANLEY EDDINGTON 


A. Vibert Douglas. Thomas Nelson and 
Sons, New York, 1957. 207 pages. $6.25. 


RITING the biography of a many- 

sided genius would have been diff- 
cult even under the best circumstances. 
In Sir Arthur Eddington’s case the task is 
made more difficult because of his shy and 
retiring nature. As one whose interest in 
astronomy was kindled by the writings of 
Eddington, the reviewer had been look- 
ing forward to reading this work by Pro- 
fessor Douglas, who was a student and 
associate of the famous astrophysicist. She 
has done a commendable job, and fellow 
scientists will be indebted to her for pro- 
viding an integrated view of the activities 
of a truly great scientist. 

In the first two chapters are traced as 
far as is possible the early influences in 
Eddington’s life that shaped his later in- 
terests. There is a vivid account of 
Eddington as a happy young man with 
prodigious intellectual curiosity and the 
ability to follow up this curiosity in any 
field he liked. That circumstances were 
favorable for his activities is both a com- 
mentary on his attitude to life and on the 
state of the world at that time. 

After spending seven fruitful years as 
chief assistant at Greenwich, Eddington 
returned to Cambridge in 1913 as Plumian 
Professor. He was to remain in the same 
position until his death in 1944. It 
sometimes forgotten that Eddfngton, who 
is best remembered for his theoretical 
work, during his years at Greenwich had 
“to observe at nights a good deal in 
order to understand the instruments thor- 
oughly.” 

The author gives a fairly general but 
interesting account of Eddington’s work, 
beginning with his early studies of star 
motions, through stellar structure, relativ- 
ity, and cosmology. In every one of these 
fields he had the uncanny knack of select- 
ing the most significant problems and 
creating whole new branches of astro- 
physics. There is also a lively narrative of 
his controversies with his fellow astrono- 
mers, especially Sir James Jeans. In these 
controversies we see the growing pains of 
astrophysics as a subject with its own rules 
of the game. 

Apart from his astronomical researches, 
Sir Arthur was very active both in the 


is 


= SS 2. 


popularization of science and the develop- 
ment of a philosophy of science. In later 
life, one of the criticisms by his less broad- 
minded colleagues was that he mixed 
mysticism and science instead of using his 
brilliant analytical talents for scientific 
study only. As the book indicates, “one of 
the most powerful factors in the forma- 
tion of Eddington’s intellectual outlook 
and spiritual perceptivity was the Quaker 
atmosphere of his home.” 

In a chapter titled “Concerning the Un- 
seen World,” Miss Douglas gives a lucid 
outline of Eddington’s personal philos- 
ophy. In these days of unquestioned 
obedience to specialization this outlook is 
like a breath of fresh air. One gets a 
glimpse of the essential morality and the 
humility of the man who could remark at 
the end of a classic on stellar structure, 
“Somewhere in the present tangle of 
evolution and sources of energy I have 
been misled: and my guidance of the 
reader must terminate with the admission 
that I have lost my way.” Eddington did 
not isolate his scientific work from his 
philosophy of life, and he felt a deep 
moral responsibility for all his actions. 
There may have been more. brilliant 
scientists, but one doubts whether there 
have been many endowed with his wis- 
dom. 

The penultimate chapter is devoted to 
the most controversial of all Professor 
Eddington’s works. Most of his last years 
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were occupied in building up an elaborate 
theory of the microscopic and macroscopic 
structure of the universe. The final por- 
tions of this study, entitled Fundamental 
Theory, were published posthumously. 
The whole work is so abstruse that even a 
well-known cosmologist remarked, “The 
analysis . . . is so very complex and based 
on such extremely difficult arguments that 
most scientists found themselves unable to 
examine the theory in detail.” 

No review of Miss Douglas’ book can 
be complete without commenting on the 
literary excellence of the biography of a 
man who was noted for his facility with 
the pen and the imagery of his descrip- 
tions of extremely difficult concepts. 
Studded with generous quotations from 
Eddington’s writings, this biography will 
provide fascinating reading for both the 
professional and amateur astronomer. 

T. K. MENON 
Harvard College Observatory 


OPTICS: THE SCIENCE OF VISION 


Vasco Ronchi. New York University Press, 
New York, 1957. 360 pages. $10.00. 


HE DIRECTOR of the National In- 

stitute of Optics, Arcetri, Italy, who is 
well known as the inventor of the Ronchi 
test for optical systems, has not given us 
here a textbook in optics, as the title 
might imply. Rather this is a pioneering 
work, pleading for a science of vision to 
bring together those aspects of physics, 
physiology, and psychology that deal with 
how we see, both with and without the 
aid of telescopes and microscopes. 

Such a science would not be solely a 
chapter in physics, where the eye is gen- 
erally treated as something placed at the 
eyepiece of an instrument. Nor would 
this new field be merely a part of physi- 
ology, where optical instruments are only 
devices placed in front of that complex 
organ, the eye. The science of vision 
would have a broader outlook than psy- 
chology, where the optical instrument and 
eye are both simply media for transmis- 
sion of stimuli to certain parts of the 
brain. There, in a little-understood and 
seemingly magical manner, arises a vision 
of a rose garden, a speeding car, or a 
galaxy in Andromeda. The new science 
would aim at the totality of what these 
three disciplines have to say on the 
subject. 

In short, Ronchi would define optics as 
the science of vision, not merely the study 
of lenses, the eye, or of stimuli along the 
optic nerve. This proposal is difficult, but 
challenging. Physicists are trained in a 
mathematical framework, the outlook of 
physiologists is medical, while psycholo- 
gists move largely in a humanistic envi- 
ronment. Moreover, these three groups of 
scientists differ in training and in their 
use of technical terms. Therefore, Ronchi 
implies that the present division of optics 
among the sciences not only hampers 
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con- 


progress in understanding vision 
propagates error. He gives many 
vincing examples of such errors. 
Ronchi calls the end product of what 
our eyes perceive the effigy, not the image. 
He explains the distinction between 
them: “The image, whether real or vir- 
tual, defined as the locus of the centers 
of the waves emerging from an optical 
system, is a purely mathematical entity, 
entirely distinct from the figure seen. 
Images have a definite position; the fig- 
ures seen are created and located by the 
observer, and may be placed by one ob- 
server in one way, by another observer in 
another way. An image is a mathematical 
entity, the figure seen is a psychological 
entity. To have identified these two en- 
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tities was a profound philosophical blun- 
der. To convince millions of people that 
the two things are the same is one of the 
most ridiculous aspects of the teaching 
of science.” 

This contention is illustrated by a great 
many examples of effigies obtained with 
the aid of plane and spherical mirrors, 
and convergent and divergent lenses. As 
an instance of the failure of ordinary 
geometrical optics to account for appear- 
ances, Ronchi asks the reader to hold his 
hand at varying distances of about eight 
to 24 inches from his eye. Although it 
should vary in apparent size by a factor 
of three, the hand seems to undergo a 
much smaller change. 

In presenting his thesis, Ronchi tends 
to be overzealous, seeming to portray the 
physicist’s concept of optics as a villain. 
His contentions are, furthermore, not en- 
tirely new. The distinction between what 
we see and what we ought to see, accord- 
ing to the simple lens formulas, has been 
philosophers, physicists, 
and teachers of science. In astronomy, 
“image” means different things to the 
visual observer and photog raphic astrono- 
mer. To the latter it is a particular dis- 
tribution of silver grains on a _ plate, 
detectable impersonally by a micropho- 
tometer. We can distinguish a good pho- 
tographic image from a poor one, and can 
judge the resolution by an optical system 
without once invoking the “effigy” con- 
cept which Ronchi holds paramount. 
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a fascinating, strikingly illustrated history of | 
the evolution of astronomical theory and | 


methodology by the author of Physics of the | | 
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Because the science of vision, as con- 
sidered in this book, runs directly into 
the difficult philosophical problems of 
consciousness, the author encounters se- 
mantic difficulties. There are many places 
where Ronchi, in his anxiety to prove a 
point, is not strictly fair to geometrical 
optics. 

Despite minor lapses of this kind, 
wordiness, and some overstatement, this 
book is a refreshing and thoug ght-provok- 
ing critique of the concepts of optics. 
Teachers will find it helpful, for it cer- 
tainly clarifies many optical ideas often 
hard to convey in the classroom. Further- 
more, it contains a fine historical survey 
of optics. 

Edward Rosen, associate professor of 
history, College of the City of New York, 
ably translated the work from the original 
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This manual for explorers deals with the 
overlap between practical astronomy and 
geography. It describes how the traveler in 
unexplored regions can determine longitudes 
and latitudes from astronomical observations, 
and combine them with trail notes and 
sketches to form a map. Dr. Hagen’s con- 
tribution to the book is an account of the 
uses of aerial photography and photogram- 
metry in map making. 
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TRANSACTIONS OF THE 
TRONOMICAL Union, Vol. IX, P. 
hoff, editor, 1957, Cambridge 
Press. 802 pages. $15.00. 

The ninth general assembly of the IAU, 
held at Dublin in 1955, has included only its 
main proceedings in this volume, with sym- 
posiums being published separately. This 
change in arrangement allows the Trans- 
actions more space for IAU commission re- 
ports, which give a very complete survey of 
progress in all branches of astronomy since 
the 1952 meeting in Rome. 

Also in this volume are the minutes of the 
general sessions of the IAU at Dublin, all 
texts of the resolutions adopted, and the 
statutes and membership list of the union. 
The text is largely in English, with some sec- 
tions in French. 


George H. Herbig, edi- 
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Non-StTaABLe STARS, 


tor, 1957, Cambridge University Press. 
pages. $5.50. 
The International Astronomical Union 


held several symposiums at its 1955 general 
assembly in Dublin, which are being reported 
in a series of books separate from the IAU 
Transactions. No. 3 of this series is entitled 
Non-Stable Stars, and is edited by a leader 
in the field, Dr. George H. Herbig, of Lick 
Observatory. 

In this volume are published, in English, 
23 contributions covering instability in low- 
luminosity stars of both late and early types, 
novae, hot stars of rather high luminosity, 
late-type variable stars, and close binary sys- 
tems. Theoretical aspects of stellar instability 
are also discussed, and the book contains 
several Soviet contributions not circulated at 
Dublin. 
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come the addition of all the Bayer-letter and Flamsteed-number designations of the stars. 

Now the ATLAS OF THE HEAVENS is clothbound, 16/2 by 23 inches over-all, with the colored key on a handy flap. A transparent 
grid aids in reading star positions. 





Order directly from Sky Publishing Corporation, distributors of the 
Skalnate Pleso Atlas of the Heavens for she Western Hemisphere. 


De Luxe ATUAS OF THE TERM GINS. 550. ..5...0cssckcssacssssnaccessessesccoasnscesesecosessdcasadenassensvasteneateractuasenstestyacseboe 


| Revegtalate, echittcme (Reteccee Mater asin URE) as cca gaacca sc esccicssac-ovssseiaiastjondsve canada ceasnateasiedeciactuesteialapamessqussndel 
| (The regular edition, with the same basic maps as the de luxe edition, is available at this reduced price, with trans- 
parent grid. Unbound and easily marked or written upon, the regular edition provides perfect worksheets for use at 


| your desk or at the telescope.) 


$9.75 postpaid 
$5.25 postpaid 





GIFT SPECIALS! 


sama Photo Sets axa 


1. MOON PACKAGE: For lunar enthusiasts, give Moon Sets and Lunar 
Crescent Sets, which together show a breathtaking view of the visible side 
of the moon. Moon Sets contain 18 large photographs made from unsur- 
passed Lick Observatory negatives of the first and last quarters. Lunar 
Crescent Sets are a matching series of 10 pictures from Lick Observatory, 
but for the waxing crescent 4/2 days after new moon, and the waning 
crescent about five days before new moon. Each set is suitable for fram- 
ing, or for use as an atlas. In this special offer, you will also receive the 
popular Lunar Map, which identifies a large number of features on the 
moon. 
Moon Sets, Lunar Crescent Sets, and Lunar Map 


A retail value of $5.75 for $5.00 


2. SKY PACKAGE: With both amateur and professional astronomers, Sky 
Sets | and Sky Sets II have long been favorites. Each set contains 24 
large photographs of astronomical wonders, including objects in the solar 
system and in the Milky Way, portraits of other galaxies, many made with 
pe 200-inch telescope, and drawings of the Hale reflector by Russell W. 
orter. 
Sky Sets | and Sky Sets II 
A retail value of $8.00 for $7.00 


sams Books =x 


1. BIG BOOKS: This package of three popular books belongs on every 
amateur’s book shelf. Each covers a different aspect: Insight into Astron- 
omy is a general introduction for the layman and beginner; Making Your 
Own Telescope tells how to make and mount a 6-inch reflector at low 
cost; The History of the Telescope is the first book to tell the full story 
of the evolution of the telescope. 

The History of the Telescope, by Henry C. King 

Making Your Own Telescope, by Allyn J. Thompson 

Insight into Astronomy, by Leo Mattersdorf 

A retail value of $20.00 for $15.50 
2. SMALL BOOKS: Here’s an attractive package of our smailer publica- 
tions. Splendors of the Sky, a 36-page picture book, is designed to help 
the beginner. The Lick Observatory 120-inch Album records the com- 
plete story of the building of the world’s second largest telescope. The 
Lunar Map identifies over 300 of the most important features on the 
moon. You also choose either of two informative booklets: The Story of 
Cosmic Rays or Relativity and Its Astronomical Implications. 
Splendors of the Sky 120-inch Album 
Cosmic Rays or Relativity Lunar Map 
A retail value of $2.35 for $2.00 








These gift specials on photo sets and books are good only 
in the Western Hemisphere. Offers expire January 31, 1958. 





A magazine on man’s greatest adventure! 


SPACEFLIGHT 


Here is a popular, yet authoritative magazine on rockets, 
astronautics, and space-travel astronomy, written especially 
for the layman, and edited by members of the British Inter- 
planetary Society. Leading authorities provide a comprehen- 
sive coverage of all the fields of science that play such an 
important part in this thrilling adventure of mankind. Rock- 
etry, space medicine, atomic fuels, radar controls, the ex- 
ploration of the planets are all treated in nontechnical 
language. 

Spaceflight is printed during October, January, April, and 
July, volume | beginning with October, 1956. Be sure to 
specify the first issue for starting your subscription. 


Subscription in United States and possessions, Can- 
ada, and Mexico: $2.50, four issues (one year); 
$4.50, eight issues (two years); $6.00, twelve issues 
(three years). Single sample copy, 75 cents. 


And don’t forget to give 


SKY AND TELESCOPE 


Here’s an excellent gift for anyone on your Christmas list, 
from the budding young astronomer to the armchair scientist 

a subscription to Sky and Telescope, the world’s largest 
astronomical magazine, now printing 26,000 copies monthly. 
He will remember your thoughtfulness each month as he 
reads about this rapidly expanding science. A gift card, in- 
forming the recipient, will be sent in time for Christmas on 
orders received by December 10th. (Another way to give this 
magazine is through membership in an astronomical society 
that takes the group rate plan; consult your local club.) 


Subscription in United States and _ possessions: 
$5.00, one year; $9.00, two years; $13.00, three 
years. In Canada and Pan American Postal Union 
countries: $6.00, one year; $11.00, two years; 
$16.00, three years. In all other countries: $7.00, 
one year; $13.00, two years; $19.00, three years. 


All items sent postpaid. Please enclose your check or money order payable to 


SKY PUBLISHING CORPORATION 


Harvard College Observatory 


Cambridge 38, Massachusetts 
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INFRARED 
SNIPERSCOPE 
TELESCOPE 
AND PARTS 





See in the dark without being observed. War-sur- 
plus Sniperscope M-2. Gov't. cost about $1200. Used 
for industrial plant security, research lab experiments, 
infrared photography, spectroscopy, and the like. In- 
strument seen ey ready to use. Includes power pack, 
infrared light source. Will operate from 6-volt auto 
battery. Battery or transformer available. 


$150.00 f.o.b. 
Barrington, N. J. 


Stock #85,053-Y 
(Shipping wt. approx. 12 Ibs.) 





Save still more money! Build your own Sniperscope! 
We will furnish instructions and parts, including 
power packs, 1P25A image tubes, light units, filters, 
and the like. For details, request FREE Bulletin 
A-26-Y 


3” ASTRONOMICAL REFLECTOR 


60- to 120-Power — An Unusual Buy! 





Assembled ready to use! See Saturn's rings, the 
planet Mars, huge craters on the moon, star Closers, 
moons of Jupiter, double stars, nebulae, and galaxies! 
Equatorial-type mounting with lock on both axes. 
Aluminized and over-coated 3” diameter f/10 primary 
mirror, ventilated cell. Telescope comes equipped with 
a 60X eyepiece and a mounted Barlow lens, giving you 
60 to 120 power. A finder telescope, always so essen- 
tial, included. Sturdy, hardwood, portable tripod. 


Free with scope: Valuable STAR CHART 
272-page ASTRONOMY BOOK. 


and 


a NN sccstintisnssncieatabverncunmed $29.50 f.0.b. 
(Shipping wt. 10 Ibs.) Barrington, N. J. 
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4” REFRACTING 


TELESCOPE 
240-POWER 





Complete with Finder, Equatorial Mounting, 
Tripod, Eyepiece Extension, Star Diagonal, 
and Three Eyepieces 


Our newest development. Built for rugged use, qual- 
ity performance. Mounting made from heavy iron 
castings with machined bearings for smooth operation. 
Tripod has extra-heavy 60” hardwood legs. Tele- 
scope’s weight is 42 lbs., giving stable, steady view- 
ing. Big 4” objective is an air-spaced achromat. each 
element coated on both sides for low reflection. Three 
eyepieces supplied give you 48X, 120X, and 240X. 
Special Barlow lens also gives up to SOOX. Star 
diagonal included for comfortable viewing at high 
angles. Rack-and-pinion focusing. All metal parts 
are plated to prevent rusting. Finder is 8 power. The 
usual price for a 4” refractor of comparable quality is 
over $400, so our new model saves you almost 40% 


BROT FOE IO cssicivsesssiessseviesezccrseed $247.00 f.o.b. 


(Shipping wt. 55 Ibs.) Barrington, N. J. 


SILICONE POLISHING 
AND CLEANING CLOTHS 


Modern research produced 
this amazing new _ product. 
These cloths combine the 
miracle of silicones with a 
nonwoven, all-rayon cloth. 
Washable (use over and 
over)—they will dust, pol- 
f\ ish, and protect mirrors, re- 
flectors, lenses, coated op- 
tics, crystal glass, _ plexi- 
glass, lucite, and many other plastics. Vastly su- 
perior to diaper rags, cheesecloth, lens tissue. These 
are the only cloths that will not ’scratch any polished 
or smooth surface. They are lintless, nonoily, and 
nongreasy. Antifogging of glass is another benefit 
from their use. Cloths are 18” x 16”. 





Stock #60,059-Y...... Package of 3 cloths $1.00 ppd. 
Stock 370,137-Y...... Package of 100 cloths 
$26.50 ppd. 


Lower prices on larger quantities 


ROTATING STAR CHART 


Planisphere with a rotating chart shows well over 
500 stars in the heavens and their relationships to 
each other at any selected day and hour. Table on 
reverse side supplies valuable information on con- 
stellations, navigation stars, locations of the planets 
according to month and year, dates of meteor show- 
ers, the zodiac, and the like. 


SN TE ON ior stashscossctarentecnsteszcscacsiorehl $.50 ppd. 


WAR-SURPLUS 


TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, Type 
3. 2 achromats, F.L. 28 mm., 
eye relict 22 mm. An extension 
added, O.D. 114”, standard for 
most types of telescopes. Gov't. 
cost $26.50, 


Bie. EPDM assis vsscesssivcecssiesnnvornetee $7.95 ppd. 


EDMUND SCIENTIFIC CO 


1957 





EDSCORP 
SATELLITE TELESCOPE 


OPTICS: The Satellite Scope has two important 
optical characteristics: A wide (51-mm.) diameter, 
low-reflection-coated objective lens. A six-element 
extremely wide-field, coated Erfle eyepiece that, in 
combination with the objective, gives 5.5 power with 
a big 12° field and over 7-mm. exit pupil. 


OTHER USES FOR THE SATELLITE SCOPE 


1. Makes a perfect wide-field finder. A special 
groove on the barrel helps in locating it in the 
finder mount. Fits our twin-ring finder mount, 
Stock No. 70,079-Y—$9.95. 2. Use the Erfle eye- 
piece on your regular astronomical telescope. ou 
will need our adapter, Stock No. 30,171-Y — $3.95, 
which gives you an O.D. of 1%”. This eyepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. 4. Makes a 
fine rich-field telescope; see wide areas of sky with 
deep penetration. 


Especially Made for Members of MOONWATCH 
Hock TOOTEN SS icc ecinncan $49.50 ppd. 


THE METZGER 
GLARE-REDUCTION SCREEN 


The Metzger Glare-Reduction Screen is an accessory 
to refractors and reflectors, designed to cut planetary 
glare and help in observing finer planetary detail. 
This seemingly simple diffraction screen is a modern- 
type optical stop that sharpens the image without 
as much light loss as the old traditional circular 
stop. It has been most successful on the planet 
Mars, but is highly satisfactory on Jupiter, Saturn, 
Venus, and other slonats. It was not designed espe- 
cially for lunar observations because of the immense 
amount of light from the moon. 

Much time and testing has been expended experi- 
menting with finer po coarse screens to determine 
the most satisfactory. This mesh is the optimum. 
Obviously with the use of any diffraction screen, you 
will observe rays around any bright object in the 
field, but the object being observed will itself be 
in a darkened area. Since scattered light from a 
bright planet helps reduce contrast, the Glare-Re- 
duction Screen improves contrast. The screen also 
helps when seeing conditions are not the best. 

Before being placed on the market, the Glare-Reduc- 
tion Screen was field-tested over a long period and is 
now being used by many amateur astronomers who 
have attested its value for critical observational work. 
The kraft-paper mount affords ample protection to 
the screen, which should be flat and should not be 
kinked, dented, or wavy. The screen does not have 
to fit snugly over the telescope tube but, if the fit 
is too loose, build up the mount with additional 
cardboard or corrugated packing. The Glare-Re- 
duction Screen on 6” telescopes should center on the 
optical axis, which will align the cut-out hole. 


Stock + 70,138-Y—for 5” O.D. tubes....... $2.95 ppd. 
Stock + 70,139-Y—for 7” O.D. tubes...... $3.95 ppd. 


ASTRONOMICAL TELESCOPE TUBING 


Stock No. 1.D. 0.D. Lgth. Description Price 
80,038-Y 47%” 514” 46”\  Spiral-wound, $2.50 
85,008-Y 67%” 73%” 60”; paper ° 4.00 


85,011-Y 27.” 3” pd 
85,0127 3a" 4” 0” | 
85,013-Y 47,” 2 a3" ( 
85,014-Y 673” o 

All tubing is eon f.o.b. Barrington, N. J. 


Aluminum 


Dome 
ssas 
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WAR-SURPLUS 
KELLNER EYEPIECE 


Mounted — Ready to Use — 114” Outside 
Diameter — Coated — 114” Focal Length 


achromatic 
achromatic 

(Gov't. 
The clear 
lenses is 


Consists of an 
eye lens and an 
doublet field lens 
cost about $30). 
aperture of the 
approximately 1”, giving 
wide exit pupil and a clear 
image. Excellent for any 
telescope when low power 
and a w le field are needed. 
ry it for 10 days — if you 
don’t agree that the per- 
formance is better than any 
commercial type selling for 
two or three times our price, 
we will refund your money 
in full. 


Sheacle: FESO WI oasis cs cesiestseictandccaccxcadoneee $5.90 ppd. 





Rack & Pinion Eyepiece Mounts 





For Reflectors For Refractors 


Now you can improve performance in a most im- 
portant part of your telescope — the eyepiece holder. 
Smooth, trouble-free focusing will help you_to get 
professional performance. Look at all these fine fea- 
tures: real rack-and-pinion focusing with variable 
tension adjustment; tube accommodates standard 
114” eyepieces and accessory equipment; lightweight 
aluminum body casting; focusing tube and rack of 
chrome-plated brass; body finished in black _—— 
1as 


paint. No. 50,077- Y is for reflecting telescopes, 
focus travel of over 2”, and is made to fit any 


diameter or type tubing by attaching through small 
holes in the base. Nos. 50,103-Y and 50,108-Y 
are for refractors and have focus travel of over 4”. 
Will fit our 2%” I.D. and our 37%” I.D. aluminum 


tubes respectively. 


Stock #50,077-Y (less diagonal holder) $9.95 ppd. 
Stock 7£60,035-Y (diagonal holder only) 1.00 ppd. 
Stock 750,103-Y (for 27%” 1.D. tubing) 12.95 ppd. 
Stock 750,108-Y (for 37.” 1.D. tubing) 13.95 ppd. 


HUYGENS EYEPIECES 


values in eyepieces! 
are manufactured 
best producers of optical 
components. We have searched the world’s mar- 
kets, including Germany and France, to find a 
real quality eyepiece. The image clarity, the work- 
manship evidenced in the metal parts, will prove the 
skill and experience of Goto Optical Company, Tokyo. 
Guaranteed terrific buys! 


HUYGENS TYPE — STANDARD 114” DIAMETER 
6-mm. (1%4”) Focal Length 


really terrific 
listed below 


some 
eyepieces 


Here are 
The three S 
by one of the world’s 


SR SY ik. ko iv cieccescsce dele css $8.50 ppd. 
12.5-mm. (1/2) Focal Length 
COMEE SE onc. c ac care es weesGeass $8.00 ppd. 


COMBINATION EYEPIECE — 10-mm. and 20-mm. 
Stock #30,065-Y $9.00 ppd. 


7X FINDER TELESCOPE—ACHROMATIC 
Stock 250,080-Y Finder alone, less ring mounts $9.95 
Stock #50,075-Y Ring mounts per pr. $3.95 


ORDER BY STOCK NUMBER 


7 a a ce eo, 


RUBBER PITCH-LAP MAT 
Saves Mirror Makers Time and Trouble 


A rubber pitch-lap mat is 
used for forming the pitch- 
lap channels. Just pour 
the melted pitch on the 
tool, lay the mat on top 
and then press it in with 
the 


your mirror to form 
channels. When the pitch 
sets, an easy pull will re- 


move the mat. In minutes 
instead of hours you are 
ready to polish. Eliminates time-consuming and 
tedious hand-cutting of the channels of the pitch lap. 
All those disappointing break outs of the pitch, com- 
mon when hand-cutting the channels, are avoided. 
You no longer have to pour and cut two or three laps 
before getting a usable one. With our Rubber Pitch- 
Lap Mat you can use the first one you make. 


For 


Stock No. Size Mirror Dia. Price ppd. 
50,171-Y 132"%x13Y2" 8”,10",12" $2.00 
60,061-Y 6”x6” 44", 6” 1.00 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


PRIMARY OBJECTIVE 
FOCUS 









PRIMARY 


SINGLE ELEMENT 
BARLOW EYEPIECE 


WHAT IS A BARLOW? A Barlow lens is a negative 
lens used to increase the power of a telescope with- 
out resorting to short focal length eyepieces, and 
without the need for long, cumbersome telescope 
tubes. Referring to the diagram above, a Barlow 
is placed the distance P inside the primary focus 
of the mirror or objective. The Barlow diverges the 
beam to a distance Q. This focus is observed with 
the eyepiece in the usual manner. Thus, a Barlow 
be mounted in the tube that holds the 


may same 
eyepiece, making it very easy to achieve the extra 
power. The new power of the telescope is not, as 


you might suppose, due to the extra focal length 
given the objective by the difference between P and 
Q. It is defined as the ve ee power of the tele- 
scope times the quotient of P divided into Q! 





Beautiful chrome mount. We now have our Barlow 
lens mounted in chrome-plated brass tubing with 
special spacer rings that enable you to vary easily 
the power by sliding split rings out one end and 
placing them in other end. Comes to you ready to 
use. Just slide our mounted lens into your 114” I.D. 
tubing, then slide your 114” O.D. eyepieces into our 
chrome-plated tubing. Two pieces provided, one for 
regular focal length eyepieces and one for short focal 
length ones. 

Remember, in addition to doubling and tripling 
your power, a Barlow lens increases your eye relief 
and makes using a short focal length eyepiece easier. 

Don’t fail to try one of these. Many people do 
not realize the many advantages of a Barlow and 
the much greater use they can get from their tele- 
scopes. Our Barlow has a focal length of —1-5/16”. 
We have received many complimentary letters about 
this lens. So sure are we that you will like it that 
we sell it under a 30-day guarantee of satisfaction 
or your full purchase price returned — no questions 
asked. You can’t lose, so order today. 


Stock #30,200-Y Mounted Barlow lens .... $8.00 ppd. 


ATTENTION — BEGINNERS AND 
JUNIOR ASTRONOMY CLUBS 


To solve the problem of low-cost lenses of good 
quality for a beginner's telescope we have had these 
achromatic lenses designed and mass produced. They 
are swe 


ACHROMATIC OBJECTIVE, 32-mm. diameter (11/4”), F. L. 


y,” 


31”. (Will get 31X with 1” eyepiece; 62x with 
eyepiece. ) 
SOMME ois ck. os oi sce dicacasvendes $2.50 ppd 


ACHROMATIC OBJECTIVE, 42-mm. diameter (1-21/32”), 
&. L. ode (Will get 41X with 1” eyepiece; 82X with 
VA 


jan #30,202-Y $4.00 ppd. 


SEND CHECK OR MONEY ORDER .. 


PRISM STAR hhh 


For comfortable viewing of 


the stars near the zenith 
or high overhead with re- 
fracting telescopes _using 
standard size (i14%4” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an ex- 
cellent quality aluminized 
right-angle prism. Tubes 


are satin chrome-plated brass. 
Body is black wrinkle cast 
aluminum, Optical path of 
the system is about 312”. 


Stele: Fe FOOT F AV ses ciscasisncsscccormrverrnennsees $12.00 ppd. 


SPITZ “MOONSCOPE 


A precision-made 32- 
reflecting telescope 





power 

— by makers of Spitz Jr. 
Planetarium. Clearly re- 
veals the craters of the 
moon, shows moons of 
Jupiter, other wonders of 


Based on 
as world’s 


the heavens. 
same principles 
giant telescopes. Stands 36” 
high on removable legs. 
Adjustable 3” polished pose corrected mirror. Fork-type 
altazimuth mount rotates on full 360° circle — swings 
to any location in the sky. Fascinating 18-page in- 
struction book; sturdy carrying case. 


| a ee $14.95 ppd. 


“MAKE-YOUR-OWN” 414” MIRROR KIT 





The same fine mirror as used in our telescopes, 
polished and aluminized, lenses for eyepieces, and 
diagonal. No metal parts. 

Steches Fe SO OFWs asss sccsisscicssssasisacsccncsss $16.25 ppd. 


6X FINDER TELESCOPE 





Has crosshairs for exact locating. You focus by 
sliding objective mount in and out. Base fits any 
diameter tube — an important advantage. Has 3 
centering screws for aligning with main telescope. 
20-mm. diam. objective. Weighs less than % 
pound, 

Sieh Fe SII so ikscscsnscscsccqcariccorcasctcenel $8.00 ppd. 

MISCELLANEOUS ITEMS 

KELLNER EYEPIECE — 2” focal length (144,” O.D.). 
Mount of black anodized aluminum. 

STG Se Oe hesicceeccuccseccswaves $6.00 ppd. 
60° SPECTROMETER PRISM -—— Polished surfaces 18- 


mm. x 30-mm. — flat to 42 wave length. 


ae eer errr $8.25 ppd. 
BRASS TUBING 

2 pieces, 3” long, slide fitting. Blackened brass. 

I.D. 1-3/16”, O.D. 1-5/16”. 

SHURE SEO I en vd csecusecascesceas $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 





BE SURE TO GET FREE CATALOG “’Y” 


Fantastic variety —- never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surplus! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘’Y.’’ 











SATISFACTION GUARANTEED! 


JERSEY 
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PNG HO caizrors, tae. 
/ SOROS WH 


Reg. U.S. Pat. Off. 


Your mirror may now have the same 
aluminum and quartz over-coating, with high 
reflection, durability, and guaranteed perma- 
nent adhesion, that we are giving Cave Optical 
Co. for the Astrola telescopes. Your mirror 
will be carefully packed and on the way back 
to you within 24 hours. 
$6.50 
$8.50 


Prices are f.0.b. Los Angeles 


Since 1933 


PANCRO MIRRORS, INC. 


Research and Production Laboratories 
2958 Los Feliz Blvd., Los Angeles 39, Calif. 

















LOW-EXPANSION 
ELLIPTICAL DIAGONALS 


Aluminized, 4% wave. 


Minor Axis 
3/0 


% : . ° . . $3.75 
i « ° ° ° ° 3.75 
114,” 5.00 
1)” ° . ° ° 6.50 
MODIFIED RAMSDEN 


EYEPIECES 
Y%", 34”, 1%", 2”, 3”, and 4” focal lengths. 


Attractively mounted in 144” O.D. silicon- 
aluminum bushings. 


$5.50 each, $14.00 per set (any 3) 
VERY FINEST WASHED ROUGE for 
the final stages of polishing and figuring. 

In 4 oz. jar (wet) $1.80 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 





GLEANINGS FOR ATM’s 


CONDUCTED BY ROBERT E. COX 


A New TEST FOR CASSEGRAINIAN SECONDARIES 


PTICAL THEORY teaches that a 

spherical wave front converges to a 
point focus and forms an image free from 
longitudinal aberration. It also makes 
clear that this condition cannot be ob- 
tained with any single spherical surface 
receiving parallel light. It can, however, 
be obtained with an aspherical refracting 
surface. 

The required shape of such a surface 
depends upon its radius and the indexes 
of refraction of the two media that it 
separates, n for the first medium, n’ for 
the second: 

A. If light passes from a denser to a less 
dense medium (as glass to air), the sur- 
face must be hyperboloidal, and its eccen- 
tricity will be n/n’. 

B. If light passes from a less dense to a 
denser medium (air to glass), the surface 
must be ellipsoidal, with an eccentricity 
of n/n’. 

These two situations are illustrated in 
Fig. 1 for both concave and convex sur- 
faces, where the media are air and BSC-2 
glass with an index of 1.517. The state- 
ments above can be verified by trigono- 
metric ray tracing. 

Although I came upon these ideas inde- 











TELESCOPE MAKERS 


Everything for the Amateur 


eee $4.50 up 


Thousands of our customers with no special 
training have built powerful precision tele- 
poapes with our quality supplies, instructions, 
and guidance. 
Send for Complete Instructions, 10c 
ALUMINIZING 
Superior Reflecting Surface. 
Guaranteed not to peel or blister. 
MIRRORS MADE TO ORDER 
MIRRORS TESTED FREE 
EYEPIECES PRISMS 
CELLS | BINOCULARS 


PRECISION 
TRI-TURRET 


Holds 3 standard 144” 
O.D. eyepieces. Smooth 
turn to grooved notch 
aligns eyepiece pre- 
cisely, ready to focus 
for various powers. 
Suitable for reflectors 


or refractors. $15.75 


ai 


ORTHOSCOPIC EYEPIECES 
HIGHEST QUALITY e MADE IN U.S.A. 


Special four-element design, with fluoride- 
coated lenses, gives a wide flat corrected field. 
Standard 14” O.D. — E.F.L. 6-8-12-16-24- 
mm. Postpaid $15.95 


Write today for FREE Catalog. 


Precision Optical Supply Co. 


1001-H East 163rd St., New York 59, N. Y. 


. 
ef 














38 Sxy anv TELEscopE, November, 
































B: Evcipse 




















Fig. 1. Various cases of a principle of 
optics applied by Burt A. Norman in test- 
ing a Cassegrainian secondary. 


1957 
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Fig. 2. A sketch of the optics of a Casse- 
grainian reflecting telescope. 


pendently in the course of my hobby of 
ray tracing and telescope making, I later 
learned from Dr. James G. Baker that 
they date back to the 17th-century French 
mathematician, René Descartes, and his 
investigation of the curves known as 
Cartesian ovals. These ideas are well ex- 
plained in M. von Rohr’s book, Theory of 
the Formation of Images in Optical In- 
struments, pages 24 to 26 of the English 
translation of 1920. 

What practical use can be made of this 
principle? One obvious application is a 
solution to the difficult problem of making 
and testing a hyperboloidal secondary 
mirror for a Cassegrainian telescope. I 
shall describe here how one can make and 
test a plano-convex lens, to be figured in 
the test stages, and the convex surface of 
this same lens, when aluminized, serves 
as the secondary mirror! 

In Fig. 2 is sketched the Cassegrainian 
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Fig. 3. The test setup as used when an 
optical flat is available. 


optical system, and in Fig. 3 the testing 
arrangement. ‘The secondary is tested 
from the convex side by autocollimation. 
If a good optical flat is not available for 
this test, simply silver the plane surface of 
the lens. Even if the back is not used as a 
reflecting surface, it should be flat to less 
than $ wave; polish need not be perfect. 

For a Cassegrainian whose secondary 
mirror is located the distance P inside the 
primary focus, the secondary’s back focal 
length being P’, the following relation- 
ships are well known: 
Radius of curvature of central zone 

R = 2P’P/(P’ — P), 
Eccentricity of hyperboloid 
e = (P’ + P)/(P’ — P). 


The design is chosen so that the eccen- 
tricity is numerically equal to the refrac- 
tive index of some easily obtainable type 
of glass. From this glass make a plano- 
convex lens having a radius of curvature 
equal to R, and a paraxial back focal 








length of P’”. In the test, light passes 
through the lens twice, and the glass must 
therefore be of the best grade-A quality, 
fine annealed. The lens is to be of the 
diameter required for the telescope’s sec- 
ondary mirror, before the test it 
should be edged circular, accurately cen- 
tered, and wedge free. 

Instead of the usual off-axis Foucault 
setup, use a beam splitter to insure that 
the light source and knife edge lie exactly 
on the optical axis of the lens. Figure the 
convex surface of the lens (changing it 
from a sphere) until a null test is ob- 
tained. This means that the knife-edge 
cutoff produces an even darkening all 
over the surface at one time, just as if a 
spherical mirror were being tested. But 
with this test, the refractive index of the 


and 





glass introduces a correction so that the 
figuring will produce the desired aspheri- 
cal surface on the lens. When the null 
test is perfect, the lens has become a hy- 
perboloidal secondary ready for aluminiz- 
ing and installation in the telescope. 


There is a practical restriction on the 
application of this testing method to a 
particular telescope. The factor by which 
the secondary mirror increases the focal 
length of the primary is called the am- 
plifying ratio, P’/P. The glass selected for 
the lens must match the design, having 
the proper refractive index for the wave 
length of the test light. For example, if 
sodium light is used for the test source, 
then a secondary made from BSC-2 glass 
must have an amplifying ratio of 4.87. 


Most amateurs will probably find it best 
to procure the glass for the lens before 
completing the telescope design. Fig. 4 is 
a graph that tells the amplification for 
any glass having a refractive index be- 
tween 1.5 and 1.8. With standard types of 
glass (Fig. 5), the amplification must be be- 
tween 34 and 5, but this should not prove 
a handicap, for most amateur Cassegrain- 
ians actually have this ratio between 4 
and 5. 

To find the paraxial focal length of the 
test lens from Fig. 4, read off the amplify- 
ing ratio and multiply this figure by P. 
For greater accuracy, use the formula 

Pp’ = P(e + 1)/(e — 1). 

Catalogue No. 4 of the Hayward Glass 

Corp., 217 Magnolia Ave., Whittier, Calif., 
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These instruments are 
minutes. 


limit. 


new precision-ground pyrex mirror. 
figure, good to Ve wave length or better. 
REFIGURING MIRRORS 


Refiguring, aluminizing, and quartz coating 
your mirror. Diagonal also provided. 


Each comes with three of the finest oculars. 
of cast aluminum. The fiberglass tube is made by W. R. Parks. Optics are corrected to Ve 
wave or better and are quartz coated. ASTROLAS will resolve double stars to the Dawes 
Clock drives, rotating tubes, setting circles furnished at additional cost. 


ARE YOU SATISFIED WITH YOUR PRESENT MIRROR? 


If your mirror does not give the fine performance you need for satisfactory observing, the 
expert opticians at Cave Optical Co. will refigure it at a reasonable price, or offer you a 
Whichever you choose, your mirror will have a fine 


fully portable—as they. can be assembled or taken down in three 


The equatorial head and stand are 


PYREX MIRRORS 


New pyrex mirrors, aluminized 
coated. Diagonal also provided. 


and 





GAGE ncccaccnsuaie $35.00 6-inch ... 
SBeTRON | ccscasa cevsecciciess $50.00 GINGIY. aaccccickicscceccses 
LOUNGE ss cstsciserccseitieors $75.00 DORNER: ccsssccssseccecscsi 
VEEN ss ivivcccccnete $120.00 TI svnacctseiscorteaats 


All prices f.0.b. our plant, Long Beach, Calif., and subject to change without notice. 
Send for catalogue. 


CAVE OPTICAL COMPANY 
4137 E. Anaheim St., Long Beach 4, Calif. 


Standard Model "A" 6-inch ASTROLA, f/8, 
complete with 3 oculars (72x, 180x, 315x) 
$295.00 
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++4+444++DELUXE PYREX ++++4+4¢+4+¢| lists various types of optical glass, with 


Reflecting Telescope Kits their indexes for different colors of light, 
such as the mercury green line and the 


Send for free catalog of supplies 


ssiiinisiies, aiadl: palvaidiies- ealveciahis to get sodium light does not give enough 


brightness. A sufficiently bright mercury 


ASHDOWNE BROS. light source that costs less than five dol- 


| 18450 Grand River Detroit 23, Michigan 7 ‘ sertdyaste od 
ar: > General Ele > F4T 5/BL black- 
aa bbb bbb bbb bbb bapa pabanhin’ jars, the General Electric F4T 5/BL black 
ih Ciali ancl —| light lamp, has been suggested to me by 


Robert E. Cox. Do not get the BLB lamp, 


Precision Diagonals | for it has a coating that passes only in- 


visible light and is useless as a test source. 


| Our kits have PYREX mirror blank, PYREX E 5 
| tool the same thickness, ample supply of optical sodium yellow line. Bausch and Lomb 
quality abrasives, fast polishing cerrum oxidc, Se ‘ RS a ae ee 
| ted rouge and pitch. Packed in metal cans. Optical Co., Rochester 2, N. Y., also makes 
Sin Thickness Price optical glass. To be very exact, specify 
| 4" %"" $ 6.00 when ordering that you wish to know 
| e” - $10.50 these indexes for the particular melt of 
8” WA" $18.75 , . . 
xlass, because ei F glass is slight- 
| 10" 134" $33.65 gl ASS, because each batch of glass is slight 
| 12/9" 2Ve"" $59.95 | ly different. 
| ADD POSTAGE: Ist and 2nd postal zones Choice of the light source for this test is 
from Detroit, add 5%; 3rd and 4th, add ° es : 
| 10%; 5th and 6th, add 15%: 7th and 8th, of great importance. The old trick of 
| add 20%. Or we will ship C-0.D. rubbing salt into the wick of an oil lamp 





You will get the best possible per- 





formance from your telescope with one 





of our clear fused quartz diagonals. aes 
Accuracy guaranteed 1/20 wave. TRANSFORM 3 

Ellipse 1.25" x 1.77" . . $11.00 

Ellipse 1.5" x 2.12" . . $14.00 £96435 |_ 











Pyrex diagonals, 1/8 wave accuracy. 


Ellipse 1.25" x 1.77" . . §$ 5.00 | 





Ellipse 1.5" x 2.12" . . $ 8.00 


Aluminum coating $1.00 extra. 





Send for ous complete list of supplies 
quartz mirrors, blanks, oculars 
coatings, and accessories 
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E& W OPTICAL CO. 
2406 E. Hennepin Ave. Fig. 6. The arrangement of parts in an 
Minneapolis 13, Minn. inexpensive mercury light source. 














Read This Advertisement 


Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
It consists of our new Barlow and our 16.3-mm. (2/3” focal length) Erfle eyepiece. While the 
Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
degree. All images are sharp and hard to the very edge of the field. 

The Barlow gives magnification up to slightly over three times that of the ocular alone. 
It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 

The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
combination gives the equivalent focal length of slightly under 6 mm, Many users state it is 
far superior to any shorter focal length ocular of equivalent magnification. 

The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran- 
teed to perform as stated above or money refunded. 


ORTHOSCOPIC OCULARS—AIll hard coated, standard 11-inch outside diameter. 





ID.» ssavncciccconveses $15.00 10.5-mm. ................ SIG QS GM. csrsssssoseesse $17.25 
16.3-mm. (Erfle) .... $14.75 = 7-mm. ............0000000 $17.25 Barlow 3x 
Warranted to equal or surpass any oculars obtainable 
e escopics anywhere or money refunded. 
Finished mirrors, mirror kits, spiders, elliptical flats, 
1000 North Seward Street focusing devices, aluminizing. 
Los Angeles 38, Calif. Send for catalogue. 
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Magnusson Heavy-Duty Mounting 

1. Latitude adjustment. 

2. 1%” x 17” declination shaft. 

3. Ball-bearing polar-axis shaft, 114” on north end 
—1” on south end x 12” long. Suitable for 
clock drive. 

4. High tensile aluminum black-finish castings, with 
solid-steel shafts. 

5. 11-pound cast-iron balance weight. 

6. Locking screws on polar and declination axles. 

7. 5” brass setting circles with pointers. 

8. Weight approximately 38 pounds complete. 

9. Custom-made saddle to fit your telescope. 

State size of tube, up to 12”. Tripod not included. 


With setting circles $125.00 f.o.b. Arvada 
Without circles $96.00 f.0.b. Arvada 
SETTING CIRCLES 

Aluminum Brass 


5” circles, 1” holes, set of two $15.00 $19.50 
6” circles, 14%” holes, set of two $17.00 $22.10 
8” circles, 114” holes, set of two $24.00 $31.20 


Add $2.00 per set for change of hole sizes. 


©. MAGNUSSON 


14570 West 52nd Ave., Arvada, Colorado 
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Fig. 7. The mercury light source disas- 
sembled. The black-light tube fits into 
a metal container seven inches long. At 
the front are the transformer and four- 
wire switch. Photo by Robert E. Cox. 


The ballast is a General Electric 89G435 
transformer. In the wiring diagram for 
the light source, Fig. 6, the four-wire 
on-off switch is an FLS 40-watt, 125-volt 
a.c. switch, obtainable from Sears Roe- 
buck or other stores handling fluorescent 
lamps. The parts are seen in Fig. 7. 

To isolate the green mercury line at 
5461 angstroms, an Eastman Kodak 
Wratten 57A filter is recommended; a two- 
inch square of this material in gelatin 
costs 60 cents. The same filter can be ob- 
tained glass-mounted (grade B is satisfac- 
tory), if this more permanent form is 
worth the higher price. 

Other monochromatic light sources that 
should be investigated are the Osram 
spectral lamps available from Edmund 
Scientific Co., Barrington, N. J. The 
helium, mercury, and sodium Osram 
lamps should be bright enough for testing 
the secondary mirror. They are listed at 
$29.50, but other electrical components 
needed to energize these lamps will run 
the total cost to over $45. 

This test method is only one of the pos- 
sible applications of the principle of 
Cartesian ovals to optical design, a prin- 
ciple which is less familiar to amateur 
telescope makers than it should be. Prob- 
ably e=n/n’ can benefit the amateur 
optical worker in other ways. 

BURT A. NORMAN 
Franklin Center 
Quebec, Canada 


ED. NOTE: The test proposed by Mr. 
Norman is not a familiar one to optical 
designers, and it may be appropriately 
called “the Norman test.” Mr. Norman is 
a native of Arkansas, and has been a con- 
struction engineer at hydroelectric, chem- 
ical, and other industrial plants, as well as 
the Chalk River project in Ontario. 

The well-known optical designer, Dr. 
James G. Baker, comments, “A fine prac- 
tical application of a very old principle. I 
do not recall having seen this optical 
theorem used for a Cassegrainian test. 
This is a good example of the contribu- 
tion that amateurs can often make to 
optics.” 










We offer the lowest priced, hand-corrected, 
objective, mounted in a black anodized aluminum cell. Our reputation has been estab- 
lished over the years as the most reliable source of high quality astronomical lenses. 


AIRSPACED OBJECTIVES com) 


MOUNTED IN ALUMINUM CELLS f/15 


precision, American-made astronomical 





“Those in the know” BUY FROM US BECAUSE: 








corrected for the C 
so that it will fit directly over our standard 
314” diam., 48” f.1. $28.00 
Same as above with coating............ $32.00 


(uncoated ).... 


for immediate delivery. 


Tremendous resolving power. 
length, thereby producing high powers. 


Diameter Focal Length Each 
54 mm (21%”) 254 mm (10”) $12.50 
54 mm (21%”) 300 mm (11.8”) 12.50 
54 mm (214”) 330 mm (13”) 12.50 
54 mm (2)%”) 390 mm (15.4”) 9.75 
54 mm (2\%”) 508 mm (20”) 12.50 
54 mm (21%”) 600 mm (2312”) 12.50 
54 mm (21%”) 762 mm (30”) 12.50 
54 mm (21%”) 1016 mm (40”) 12.50 
54 mm (21%”) 1270 mm (50”) 12.50 
78 mm (3-1/16”) 381 mm (15”) 21.00 
80 mm (31%”) 495 mm (192”) 28.00 
81 mm (3-3/16”) 622 mm (242”) 22.50 





COATED BINOCULARS 





“Zeiss” 


American Type Type 


Beautiful imported binoculars, precision made, at a 
low, low price. Above we have pictured the two most 
popular types. The American Type offers a superior 
one-piece frame and a clean design, pleasing to the 
eye. Complete with carrying case and straps. Price 


plus 10% Federal tax. 
SIZE TYPE C.FOCUS IND. FOCUS 
6x15 OPERA _ $12.75 

6 x 30 “ZEISS” $18.75 16.75 

7x 35 **ZEISS’’ 21.25 19.25 

7x 35 AMERICAN 23.50 _ 

7x35 AMERICAN WIDE 
ANGLE 10° 37.50 _ 

7x 50 “ZEISS”’ 24.95 22.50 

7x 50 AMERICAN 32.50 _ 

8 x 30 **ZEISS’’ 21.00 18.25 
10 x 50 **ZEISS"’ 30.75 28.50 
20 x 50 ““ZEISS”’ 41.50 39.50 

MONOCULARS 
Brand new, coated optics, complete 
5 with pigskin case and neck straps. 
Price Price 

6 x 30 $10.00 7x50 $15.00 

8 x 30 11.25 16 x 50 17.50 

7x35 12.50 20 x 50 20.00 





“MILLIONS” of Lenses, ete. 
Free Catalogue 











We pay the POSTAGE C.O.D.’s you pay postage. 
Satisfaction guaranteed or money refunded if merchan- 
dise returned within 30 days. 


Each lens is thoroughly tested by us and is guaranteed to resolve two seconds of arc or better. 
and F lines (secondary chromatic 
the chromatic variation of spherical aberration are negligible. 
aluminum tubing, 


We can supply ALUMINUM TUBING for the above lenses. 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES 


We have the largest selection of diameters and focal lengths in the United States available 
These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. 
They can readily be used with eyepieces of only 14 
Guaranteed well suited for astronomical tele- 
scopes, spotting scopes, and other instruments. 


@ We can supply ALUMINUM TUBING for the above lenses. @ 


They are 
aberration). The zonal spherical aberration and 
The cell is machined to close tolerances 
eliminating any mounting problems. 


4V@” diam., 62” f.l. $60.00 
Same as above with coating............ $69.00 




















(uncoated ).... 


Fully corrected. 
’ focal 


Gov't. cost up to $100. 


Diameter Focal Length Each 
83 mm (3)/,”) 660 mm (26”) $28.00 
83 mm (3),”) 711 mm (28”) 28.00 
83 mm (3),”) 762 mm (30”) 28.00 
83 mm (31,”) 876 mm (341¥2”) 28.00 
83 mm (31,”) 1016 mm (40”) 30.00 
102 mm (4”) 876 mm (3412”) 60.00 
108 mm (414,”) 914 mm (36”) 60.00 
110 mm (434”)* 1069 mm (42-1/16”) 60.00 
110 mm (4%%” 1069 mm (42-1/16”) 67.00 
128 mm (5-1/16”)* 628 mm (2434”) 75.00 
128 mm (5-1/16”) 628 mm (2434”) 85.00 


*Not coated 






“GIANT” 3” TELESCOPE 





40 power Special Price $57.59 
Never before has anything like this been 
offered at so low a price. Here is another 


example of American ingenuity. Big 3” diame- 
ter achromatic coated objective which will 
give needle-sharp crystal-clear images. Focus- 
ing is a delight with the micrometer spiral 
focusing drawtube. Light-weight aluminum 
construction throughout, black crackle finish, 
length open 22 inches, closed 17 inches. This 
telescope gives an upright image—it i 





DERFUL for astronomy, SUPERB for long 
distances, 


EXCELLENT as a spotting scope. 


“GIANT” EYEPIECE 





WIDE ANGLE ERFLE (68 
Field) EY EPIECE. Brand new 
coated 114” E.F.L. Focusing mount. 
3 perfect achromats, 1-13/16” aper- 
ture 18.5 


Brand new; 


WIDE ANGLE ERFLE 1/2” E.F.L. 


contains Eastman Kodak's rare-earth glasses; aperture 
2”; focusing mounts; 65° field $18.50 
1%” Diam. Adapter for above eyepieces $3.95 


LENS CLEANING TISSUE Here is a wonder- 
ful Gov't. surplus buy of Lens Paper which was made 
to the highest Gov't. standards and specifications. 


500 sheets size 7/2” x 11” $1.00 


A. JAEGERS 





November, 


MOUNTED EYEPIECES 


The buy of a lifetime at a great sav- 
ing. Perfect war-surplus lenses set in 





black anodized standard aluminum 

14,” O.D. mounts 
F.L. TYPE PRICE 
12.5 mm (¥%2”) Symmetrical $ 6.00 
16 mm (5%”) Erfle (wide angle) 12.50 
16 mm (%4”) Triplet 12.50 
18 mm (34”) Symmetrical 6.00 
22 mm (27/32”) Kellner 6.00 
32mm (114”) ~~ Orthoscopic 12.50 
35 mm (134”) Svmmetrical 8.00 
55 mm (2-3/16”) Kellner 6.00 
56 mm (21,”) Symmetrical 6.00 


COATED 75 cents extra 


ASTRONOMICAL MIRRORS 


These mirrors are of the highest quality, polished to 


“s-wave accuracy. They are aluminized, and have a 
silicon monoxide protective coating. You will be 
pleased with their performance. 
Diam F.L Postpaid 

Plate Glass 3-3/16” "yg $ 9.75 
Pyrex 4,” > a 13.50 
Pyrex 6” 60” 25.00 
Cast aluminum. Holds all our mirrors firmly with 
metal clips. Completely adjustable. Assembled, ready 
to use. 

3-3/16” Mount fits our 4/2” tubing $4.00 ppd. 

44%,” Mount fits our 5” tubing 4.00 ppd. 

6” Mount fits our 7” tubing 7.00 ppd. 


Aluminum Telescope Tubing 


O.D. ID Price Per Ft. 
24%,” 2%” $1.20 ppd. 
334” 31,” 1.75 ppd. 
4/2” 134,” 2.75 ppd. 
ol 174,” 2.75 ppd. 
7” 674” 3.00 f.o.b. 


Focusing Eyepiece Mounts 
Rack & Pinion Type 


The aluminum body casting is finished in black 
crackle paint and is machined to fit all our aluminum 


tubing. Has a chrome-plated brass focusing tube, 
which accommodates standard 14” eyepieces. 
Tor 24%” I.D. Tubing Postpaid $12.95 
For 344” I.D. Tubing 12.95 
For 4%” I.D. Tubirg 12.95 
REFLECTOR TYPE FOR ALL SIZE TUBING: 
Complete with diagonal holder $ 9.95 
Aluminum Lens Cells 
Black Anodized 
Cell for Lenses Cell — Tubing Price 
54 mm Diam. anf D. $ 3.50 
78mm “ shes , 6.50 
8limm “ a 6.50 
83 mm 3%” “ 6.50 
110 mm i" 10.50 
3X TELESCOPE Makes a_ nice low-priced 
finder. Brand new; _ has 


1” Achromatic Objective. 
Amici Prism Erecting Sys- 
tem, 13%” Achromatic Eye 
and Field Lens. Small, com- 





pact, wt. 2 Ibs. 
Gov't. cost $200. $9.75 
FIRST SURFACE MIRRORS 
Size Postpaid Size Postpaid 
14° = 16 $10.00 5144,”x7%4” $3.00 
10” = 10° a ss «5" 2.00 
9” x 11-3/16” 5.00 43" 1.85 
8” x 10° 425 4” x4” 1.50 


All mirrors are 4” thick. 


TELEVISION PROJECTION LENS 


Brand New, f/1.9, E.F.L. 5 inches. Manufactured by 
Bausch & Lomb. We fos en. entire lot of these 
discontinued units. Five elements, smallest lens 2” 
largest 4%”. Completely assembled 6” in length. Ali 
surfaces hard coated. Get this BARGAIN now. 


ONLY $22.50 
e THE GLASS HOUSE ® 


691 § MERRICK RD. 4.) |) tole] a 
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* Japan’s Finest Telescopes 
now available to 
World Astronomers 






































This is the 4” Equatorial Telescope which was recently 
manufactured and delivered to Mr. A.T. Graves of 9 ) 
Synswyck Road, Darien, Connecticut, famous industrialist 
and amateur astronomer, who placed a special order 
for its manufacture during his stay in Tokyo. 
That the quality of this telescope has come to be 
recognized can be seen from the recent increase in the 
numbers exported. For example, they were directly 
shipped to: 
Sainte-Marie College 
1180 Rue Bleury, Montre- -_ 
_—”" 
al 2, Canada. Achromatic Objectives i 
Dr. 3 von Numers For use in astronomical telescopes. Mounted 2 
Th L ° f Finland n cell. I 
e Legation o inland, 3” CA. 47.2" FLL. $61.50 I 
Ottawa, Canada. 4" CA. 59.1” FLL. $137.00 ! j 
Oculars—Fit American size barrel. I 
4, 6, 9, 12.5, ! 


Aside from direct exports 
° . Orthoscopic (regular type): 
many are now being shipped $14.40 each I 


indirectly over- 


18, 25 mm. 
Kellner: 6, 9, 12.5, 18, 25, 40 mm. I 
$12.90 each I 
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Huygens: 6, 9, 12.5, 18, 25, 40 mm. 
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seas through we ! 
various sales ~»=™ $6.70 each i 
agents to the Star Diagonals 
rn d § For use with eyepieces under 25mm. $10.90 i 
awe tates Erecting Prisms I 
For use with eyepieces under 25mm. $11.90 I 
Sun Projecting Screen Set $11.90 ; 


(Prices including shipping costs) 
The above prices also include | 
the anticipated import duties J 
so in making remittances 25% I 
should be deducted from the 1 
listed prices. 


-—"and Latin 
America at- 

testing to their 
growing world- 


wide populari- 
ty. 7 


Established in 1926, Japan's 
Oldest and largest Firm 
Specializing in Astronomical 


Telescopes 





GOTO OPTICAL MFG. CO. cae haere 


TOKYO, JAPAN 


SETAGAYA-KU, 


rot 1S SHIMMACHI, 
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A VERSATILE OBSERVING SETUP WITH AN 8-INCH REFLECTOR 


SAVE MONEY — USE OUR 


FTER several years of making and The equatorial mounting of 24” pipe 
observing with many small instru- fittings has 13” axles which rotate in iron | Regular Customer Discount Plan 

ments, I have constructed an 8-inch reflec- bushings. I have a prime-focus camera at- || First order, net; second order, 2% discount; third 
tor which combines fine optics with versa- tachment, and an electric exhaust fan to |] order, 3% discount; fourth order, 4% discount; 
tility and rigidity. control air currents in the tube. Recently ‘ and on up in savings -_ 

pa : hele . ‘ “enth order 10% discount 

The heart of this telescope, an 8-inch I completed a patrol camera, the lens ae ee 

oes ° ° ‘ ° ‘ pe ch he ° (Orders must be $25.00 or more. Plan is retro- 
f/7.5 paraboloidal mirror, is mounted in being a 75-mm. f/4.7 war-surplus anastig- is 

5 5 active to January, 1957.) 


a hardwood cell similar to that described mat. The 8-inch is used as a guide tele- 
in Allyn J. Thompson’s Making Your — scope, and I guide by hand since an elec- 
Own Telescope. The cell holds the mirror tric clock drive is still to be completed. 


We give you: 
e PERSONALIZED SERVICE 
e PROFESSIONAL QUALITY 


without flexure and has never needed re- With very fast Royal-X Pan cut film (ASA CUSTOM PRODUCTION 
aligning. The mirror is housed in a_ rating 1600), I have secured good star 

relde ‘k-line Of i ibe. images he 9th magnitude with a 90- New complete 1958 catalogue, 25¢ 
ee - _ I —— tu . 7 g to t t gnitude with a “Ranakte trom fee oa 

At first I used a circular spider to hold — second exposure. 
my elliptical flat, but since this was not On one side of the hardwood saddle is QUALITY OPTICS 

é Harold E. Snyder, Walbridge, Ohio 





perfectly rigid, I made a three-legged a 3-inch reflector, which serves as a coun- 
spider and used an antidiffraction mask — terweight for the patrol camera on the 
on the mirror (Sky and Telescope, April, other side of the declination axis. When Oo P i I Cc A :. FLA T S 
1957, page 289). The arrangement gives — the clock drive is finished, the smaller re- ; ; 
= ; : = ‘ Ss : : Pitch Polished, Beral Coated 
fine refractor-like star images and insures _ flector will serve as a guide telescope for 

fi : ‘ Rectangular shape 
alignment. longer exposures with the 8-inch. 7 x 174" 
VY, wave $1.75 each 
| VY, wave $4.50 each 
| Postpaid. 








| Elliptical shape 

Heavy edges to minimize 
temperature effects. 
14,” minor axis. 
VY wave $4.00 each 
VY, wave $6.50 each 


Right: Don Parker finds 
that an old oil drum, 





formerly used as a sup- Postpaid. 

port for mirror grind- |] BERAL COATINGS same optical character- 

ing makes a convenient istics as aluminum mechanically more 
» MaKe! ‘ ‘ durable not over-coated may be removed 

observing chair for lu- without harming glass surface. Prices for 


Beral coating telescope mirrors: 4” diam. - 
$2.75, 6” - $3.50, 8” - $4.50, 10” - $6.50, and 
1214” - $9.75 each, f.o.b. Skokie. 


LEROY M. E. CLAUSING 


nar and planetary ob- 
serving. Attached to the 
drum is a_ basket that 








holds the eyepiece box, 8038 Monticello Ave. Skokie, Ill. 
as well as an easel with 
the clipboard he uses : nee mages 
for drawings and mak- 
ing notes. TRIGARTH 
TURRET 
and 
Eyepiece 
Below: Before the Parker h 
telescope can be covered Attachment 
with its compact-fitting with Rack 


plywood — shelter, the 
tube must be turned 
into the meridian and 
pointed to the north 
pole of the sky. 


and Pinion 





Just turn the Trigarth Turret and easily im- 
prove the performance of your telescope. It 
holds three eyepieces of standard 144,” O.D. 
The Trigarth Turret sells for $15.95 postpaid. 
The Eyepiece Attachment with Rack and Pin- 
ion also takes standard 11,” O.D. eyepieces. 
The rack and pinion is machined from solid 
aluminum castings, precisely fitted for smooth 





The performance of the telescope has 





been very satisfactory. I have detected, for performance. The main tube is 1%,” long; 
; , if ; , ae os sliding tube adds 2”; total movement 33”. 
instance, three of the minor divisions in Choice of gray or black crinkle finish. The 
Saturn’s rings, and have observed much pec $15.95 postpaid. Rack and Pinion is 
detail on Mars, including 11 canals last MIRROR CELLS 
summer. I have seen 10 spots and crater- Made of light, sturdy 
lets on the floor of Plato, a lunar feature ary rg a = ioc 
that I study regularly. My chief interest mirror to the tube. 
er ! ? : The cells are spring 
is in lunar and planetary work. adjusted to absor 

Moving the telescope’s mirror and tube swap lan anne 
indoors after observing is dangerous and 6° — $7.00 ih 
5 5 8” — $11.50 - 
time consuming, so I have constructed the 10’ — $35.00 2 P 
plywood shelter illustrated here. One of BUILD YOUR OWN TELESCOPE 


Prisms Lenses Eyepieces 
Mirrors ground to your order 
Aluminizing—with Quartz Coating 


Satisfaction Guaranteed 


the sides is fastened by means of five wing 
nuts; when these are removed the rest of 
the weatherproof covering can be easily 


slid away. DON PARKER Write for Free Catalog. Instructions, 10¢. 
setae eo GARTH OPTICAL COMPANY 
P. O. Box 991 Springfield 1, Mass. 





Highland Park, IIl. 
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OCULARS 


ORTHO-STAR* oculars are available in 
the following focal lengths, giving, for 
example, the indicated powers when used 
in conjunction with an 8” £/8 mirror: 


ORTHO-STAR™ 
Brand New... 


Parfocalized ... 





Superb! 





Guaranteed to be the finest you ever used — or return for full refund ! 








Try them at our risk. !f you do not agree that the ORTHO-STAR®* gives you the clearest and most brilliant image — the finest detail you have i 
ever experienced with your telescope, simply return it within 30 days, in its original condition, for a full cash refund. For more details, see July 
issue, page 438. 

Orders accompanied by payment sent postpaid; if sent C.O.D., you pay postage. $19.50 each 
*Copyrighted 
TRECKER-PATHFINDER 
This mount will accommodate 4-inch to 8-inch 
$ 74. 50 complete . . . . + telescopes. Specify your tube size when ordering. 
Standard 36-inch height — massive 1¥/2-inch steel shafting, in oil-impregnated bronze bearings. 
This amazing EQUATORIAL MOUNT is just what the doctor ordered for mounting that homemade telescope you 
labored so hard to finish. Now you can purchase a beautifully constructed, highly rigid equatorial mount, COMPLETE, 
for your own telescope as economically as if you had built it yourself. This terrific mount is made entirely of metal; 
all of the moving equatorial parts are polished to work with maximum ease. Legs, head, and counterweight are all 
removable for easy storing. The saddle allows complete rotation of your tube. One of the more important features in 
this mount is that the polar axle is extended for ease in attaching a clock drive and/or setting circles, which may be 
added at any time. The TRECKER-PATHFINDER mount also has a beautiful, chip-resistant finish. Taking all of these 
unusual features into consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values ever offered. 
@ SPIDERS MIRROR CELLS I 
RACK-AND-PINION 4-vane Skeleton type 
» ‘ Focusing Device 6- and 6-inch $6.50 

8-inch $11.50 8-inch $10.95 

$17.50 10-inch —s- $14.95 10-inch $17.95 

12-inch $16.95 12Y2-inch $21.00 




















FOR UNITRON-TYPE REFRACTORS 
“FLEX-LINE CONTROL” 


Made especially for polar axis of Unitron- 


COAST INSTRUMENT’S PROFESSIONAL 
MIRROR CLEANING KIT 


Protect your mirror — the heart of your reflector 


7x, 50-mm. objective, helical focus- 


FINDER SCOPE 


ing, with mounts and crosshairs. 
Same as shown on TRECKERSCOPES. 


~ with our Mirror Cleaning Kit. Be astounded at 
the performance of your present mirror. With 
newly aluminized mirrors, many years of spar- 
kling viewing can be yours! Ideal for all optics, $18.50 
hard coated or uncoated. $2.35 postpaid 


type refractors. Provides slow-motion 
movement from eyepiece position. Specify 
telescope size when ordering. 

3-foot lengths, $14.95 


























Also Available... 

All types of astronomical books. 
Refractor telescopes, new or trade-in. 
Mirror making kits, 6- to 12¥2-inch. 
Bushnell binoculars. 

Microscopes, $9.95 to $400.00. 
Low-power hand telescopes. 


Write for complete catalogue. 


SMALL EQUATORIAL REFLECTORS COMPLETE 


40x —- 90x — 120x 270x 60x — 120x 
44" $74.50 3” $29.50 
With mount With mount 








EQUATORIAL MOUNTING PARTS 


Due to popular demand, you may now purchase separately any part from either the 
TRECKER-PATHFINDER or regular TRECKERSCOPE Equatorial Mount, including legs, 
saddle, equatorial head, column, and so forth. Write for additional information. 











‘IN OPTICS SINCE 1933” | 


COAST INSTRUMENT, INC. 
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x * TRECKERSCOPE «* * 


MADE IN U.S.A. 


RESEARCH QUALITY — MECHANICALLY PRECISE — OPTICALLY PERFECT 


STANDARD 


6-inch......$295.00 
8-inch......$375.00 
10-inch......$675.00 
12¥/2-inch......$995.00 





~ 
DE LUXE 


6-inch......$495.00 
8-inch......$575.00 
10-inch......875.00 
121/-inch....$1150.00 


CASSEGRAIN 
“SKY-GIANT” 


$1695.00 


All De Luxe models 
come equipped with 
clock drive, manual 
flex-line drive, set- 
ting circles, fully ro- 
tating tube, and re- 
movable casters. 


10-inch Cassegrain “SKY-GIANT” 8-inch De Luxe TRECKERSCOPE 





Check these features! 


*& IN-LINE VIEWING. *& SUPER-RIGID MOUNTING — massive aluminum castings, 11%4-inch 
* IDEAL FOR ASTROPHOTOGRAPHY. shafts. Surprisingly light — 6-inch or 8-inch scope, about 85 pounds. 
* 134” STEEL SHAFTING giving supreme rigidity. %*& REMOVABLE BALL-BEARING CASTERS — screw-down legs. 
* BRONZE BEARINGS with Teflon inserts. %* FIBERGLASS FEATHER-LIGHT TUBE. 
* OCULARS — your choice of four superb eyepieces plus Goodwin * FINDING SCOPE — 50-mm. objective — helical focusing. 
Resolving Power Lens. ‘“ 
%& SYNCHRO-SMOOTH RACK-AND-PINION FOCUSING SYSTEM— SYNCHRO-MESH RACK-AND-PINION FOCUSING SYSTEM. 
standard 114”. * SUPERB OPTICS — f/8 parabolic pyrex mirror—guaranteed Vg wave 
* HIGH POWERS. and to resolve to Dawes’ limit on good nights. 
* SETTING CIRCLES. * OCULARS (EYEPIECES)— any three of these eyepieces: 27-mm., 
* SLOW-MOTION CONTROLS on both axes. 20-mm., 16-mm., 10-mm., 7-mm.—or any two eyepieces and a 
ke FIBERGLASS TUBE Goodwin Resolving Power Lens. 
: ; . ; *& CLOCK DRIVE — standard 110-volt. 
%*& SNAP-OUT CASTERS (WHEELS) with vernier adjustment on each leg. + eins ae ue 
% PHOTOGRAPHIC GUIDE SCOPE — 45x-83x-101x — 2.4” objective, ee 
* COMPLETE PORTABILITY — assembled or disassembled in minutes. 


with rack-and-pinion focusing system. 
*& FINDING SCOPE — 8x 50-mm. objective, helical focusing. *& EXPOSED FOCAL PLANE — for convenient astrophotography. 


e e e USE OUR EXTENDED PAYMENT PLAN ON ALL SCOPES AND MOUNTS ®¢® @¢ ®¢ 








SEND FOR STEREO-VIEWER . . . WRITE FOR OUR NEW FREE PAMPHLET, 
Comes with set of 10 color slides showing TRECKERSCOPES, “What You Should Know, Look For, And Demand 
the TRECKER-PATHFINDER equatorial mount, solar projector, and . . 
refractors. Only 30¢ postpaid Before Buying Any Telescope. 




















All prices, unless otherwise indicated, f.o.b. Long Beach, Calif., and subject to change without notice. Nominal crating charge added for all telescopes 
and mounts. California residents: Add 4% sales tax to all prices. 





4811 LONG BEACH BLVD., LONG BEACH 5, CALIF. Phone: GArfield 2-3411 or NEvada 6-7683 
Write — Wire — Phone for additional information. Dealer Inquiries Invited. 
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Complete Telescopes 
Our Latest 
with 
Dual Finder 
that swings 
to either side 
of eyepiece. 
Find object 


o 
For details and 
price list, write 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 








CELESTIAL 


CALENDAR 


Universal time is used unless otherwise noted. 


MINOR PLANET PREDICTIONS 


Dembowska, 349, 9.5. November 8, 
5:07.5 +29-51; 18, 4:59.8 +30-18; 28, 
4:50.2 +30-36. December 8, 4:39.8 + 30- 


cember 8, 4:55.8 —2-24; 18, 4:48.0 —2-16; 
28, 4:41.8 —1-33. 

Kleopatra, 216, 8.6. November 8, 4 
+12-49; 18, 4:25.8 +10-59; 28, 4:17.5 
+9-19. December 8, 4:09.5 +7- ] 
4:03.0 +7-01; 28, 3:59.0 + 6-30. 


or 
~I 








SKY-GAZERS EXCHANGE 


including 
Only one 
Remittance 


Classified advertising costs 
address ; 
for sale ad per issue for each advertiser. 
Insertion is guaranteed only 


must accompany 
second month 


on copy 


20 cents a word, 


minimum charge, $3.00 per ad. 


order. 


received by the 20th of the 


ARTIFICIAL-STAR pinholes, .002” in .0015 brass, | 
$1.00 a. Carl Hand, 1111 Lundvall Ave., Rock 
ford, Ill. 


SPECIAL SALE: 8” reflector. 
affect optical performance. 
Duane Allman, 534 South 67th, 





Slight defect does not | 
Needs only base. $75.00. 
Milwaukee, Wisc. | 











Melpomene, 18, 8.3. November 8, 4:57.7 
+2-42; 18, 4:50.1 +1-55; 28, 4:40.5 
+1-34. December 8, 4:30.5 +1-45; 18, 
4:21.9 +2-26; 28, 4:15.9 +3-32. 


After the asteroid’s name are its number and the 


with ease, 42; 18, 4:29.8 + 30-37; 28, 4:21.5 5 + 30-26. magnitude expected ot opnomeee. At y se: 4 inter- 
. vals are given its right ascension and declination 

cast or west Juno, 3, 7.1. November 8, 5:15.3 +0-33; (1950.0) for 08 Universal time. In each case the 
of your 18, 5:10.8 —0-54; 28, 5:04.0 —1.55. De- motion of the asteroid is retrograde. Data are 

meridian. supplied by the IAU Minor Planet Center at the 


University of Cincinnati Observatory. 





VARIABLE STAR MAXIMA 


November 2, RS Herculis, 171723, 8.0; 
2, T Normae, 153654, 7.4; 3, Omicron 
Ceti (Mira), 021403, 3.7; 4, R Normae, 
152849, 7.2; 6, R Indi, 222867, 8.0; 18, 
S Gruis, 221948, 7.8; 18, T Centauri, 
133633, 6.1; 29, R  Leonis Minoris, 
093934, 7.2 

December 2, R Andromedae, 001838, 
7.0; 2, T Ursae Majoris, 123160, 7.9; 5, 


before publication; otherwise, insertion will be made pe tl Prgy 2 oy “ ete 20” e.f.1., mounted R Draconis, 163266, 7.6: 5, R Horologii, 
ext issue le ca t acknowledge classified ad elescope, $175.00. Schmidt cameras, any size and iN zi i Sag ‘ 

ay Sky P Phong ena ten atone a re- focal ratio, typical prices: 7.5” aperture with 10” 025050, 6.0; 8, S Canis Minoris, 072708, 

orders. Sky ublishi B OT} “ ne ae ai mirror f/2.8 (optics only), $400.00; mounted,| -» fr, 9. RR Sc ii, 165030, 6.0 

sponsibility for statements made in classi 1e¢ ads, nor $750.00. Arthur De Vany, 1580 S. Ynez Ave.. | beD5 Ds ‘ cOorpli, i) » UU. 

ior the quality of merchandise advertised. Write Ad Monterey Park, Calif. These predictions of variable star maxima_are 


included whose 


Dept., Sky and Telescope, Harvard Observatory, - - — — by the AAVSO. Only stars are 
Cambridge 38, Massachusetts. FOR SALE: 8” £/8 " mirror, unaluminized, 1/,-wave mean maximum magnitudes are brighter than 
paraboloid, pyrex. Asking $55.00. Daniel Kahan, magnitude 8.0. Some, but not all of them, are 
FIRST-QUALITY achromatic objective: Main objec 805 Longshore Ave., Philadelphia te Pa. nearly as bright as maximum two or three weeks 
tive from the 134’ M-1 height finder. Clear apet - before and after the dates for maximum. The 
ture. 62 mm. (2-7/16"); tocal length, 470 mm EX¢ HANGE VISIT: English amateur, 21, awaiting data given include, in order, the day of the month 
(18.5”) Beautifully air-space mounted in 31,” Cambridge, England, wishes to visit with an Ameri-| near which the maximum should occur, the star 
long tube. $12.50 postpaid. Some matched pairs at can amateur, September, 1958. Return visit later.| mame, the star designation number, which gives 
$25.00 per pair. A. Cottone Co., 340 Canal St., Write, giving details, to Julian Barbour, South| the rough right ascension (first four figures) and 


New York 13, N 


Newington, Nr. Banbury, Oxon, England. 


declination (bold face if southern), and the pre 


dicted magnitude. 


ALUMINUM TUBING: Sizes 2” through 8”, any FOR SALE: 2.4” Unitron altazimuth with all standard 
length. 5”, $1.08 per foot. Write for other prices accessories. gh Pee last year. $75.00 f.o.b. Oak- 
now. Pesco-A, Box 363, Ann Arbor, Mich. land. Carl ee 1200 Alpine Rd., Apt. 50, | OCCULTATION PREDICTIONS 

Walnut Creek, Calif. 

TELESCOPE TUBES: Strong, durable, low cost, any ena . ay — etoes , r : . ° . 
size, any length. Send 3¢ stamp for information BARDOU ERERSCORE: 2%” clear eee. 3 eye- November 8-9 Epsilon Tauri 3.6, 4:26.1 
3 a 281 Rossl Ave., Worthington, Ohio pieces, altazimuth mounting; owned by astronomy 9-05.2 a. : 027) «af :O 0. 
F. Hedasll, hier aca dcabi es : club. Send bids over $110.00 or write for informa- +19 05.2, 17. Im: F 10:27.0 l + I 


{/4, new special 


tion to Rasmussen and Reece, Amsterdam, N. 





69; H 9:42.0 —2.2 +1.5 56. Em: F 11:37.9 


TWO TELESCOPE Bargains: 121) 
order, all-electric Astrola, with 3 eyepieces, cost : — — — " a O 904: ok =: 906 
over $1,600.00, sacrifice for $975.00, delivered pre- FOR SALE: 7 x $0 binocular eyepieces, spiral focus. | 0.8 —1.9 294; H 10:58.8 —1.9 —2.0 296. 
paid. Also 124%” combination Newtonian-Casse ing, conga 7 oe $3.00 each. — a -1 November 11-12 Lambda Geminorum 
srainian, quick-change heads, 7 eyepieces, camera, jectives, 2-3/64” diameter, coated, achromatic, 9” | wis a a eee i 
pendulum consoled drive; Caltech-Porter design, focal length, in threaded el cell, $5.00 each. 3.6, 7:15.6 +16-37.2, 20. Im: B 11:10.3 
me j . ? > zht-angle, 7%” x ” face, 1-5/16” hypote- | » " 
replacement over $8,000.00, sacrifice for $2,500.00, Prisms, right-angle, 7% ypc E> _9 AR: .19 = __9¢ 
delivered prepaid. Photos available. B. Wacek, nuse, $1.00 each. Tank periscope prisms, right | 0.6 2.8 146; D 11:13.0 0.4 3.9 162. 
2901 Remington Ave., Baltimore 11, Md. angle, 24%” hypotenuse, 5% ae in metal and For stations in the United States and Canada, 
plastic housing, two for $1.50. postpaid. Sat- usually for stars of magnitude 5.0 or brighter, 
BEGINNER'S Telescope Kit: $3.00 each, all_ parts, isfaction or money refunded. Charles E, Roberts,} data from the American Ephemeris and the British 
and 3 lenses. Make 8-power astronomical telescope 730 4th St., Fremont, Ohio. Nautical Almanac are given here, as follows: eve- 
lescribed in September, 1949, Sky and Telescope. a ye oeny eaeaeee : ning-morning date, star name, magnitude, right 
Seonk Myers, 19200 N. Park Blvd., Shaker Heights, PHOTOGRAPH NEEDED: Stars over sea, no land. ascension in hours and minutes, declination in de- 
; Will buy for publication. Science Editor, Artists grees and minutes, moon’s age in days, immersion 


Ohio. 


MELLISH 7 
chipper four places thumbnail size; 


” telescope, 100” focal length; 


objective 
6 eyepieces; tri 
EB. 


and Writers Guild, 630 Fifth Ave., New York 20, 
N. Y 





beral coated, cast-iron equatorial 


REFLECTOR, 8”, 




















or emersion; stand: ard station designation, UT, 
a and b quantities in minutes, position angle on 
the moon’s limb; the same data for each standard 








xd pipe mountin no finder. $350.00. W. station westward. ars : 
iain 42 Sauk Frail, Park Forest, Ill. mount, synchronous drive, finder, 3 eyepieces, caster The a and b quantities tabulated in each case 
; : ae dolly. $185.00, plus transportation. Johnson, are variations of standard-station predicted times 
METEORITES: Visitors from space. Genuine, guar 18 Roberts St., Watertown, Conn. per degree of longitude and of latitude, respec 
anteed. Use for research, lectures, and demonstra i — ——— | tavely, enabling computation of fairly accurate 
tions. Individually complete, $1.00, $3.00, $6.00, NOW! You can see with both eyes while observing ! times for one’s local station (long. Lo, lat. L) 
$10.00, $15.00. Scientific Laboratory, 2846 Oakley Transform your telescope to get the results of giant} within 200 or 300 miles of a standard station (long. 
Ave., Baltimore 15, Md. binoculars by using the Brayton Binocular Eyepiece | LoS, lat. LS). Multiply a by the difference in 
i E ? Holder (see page 607, October issue of Sky and longitude (Lo LoS), and multiply b by the 
ASTROLA 8” f/7, clock drive, excellent condition, no Telescope) rochure on request. Brayton Optical difference in latitude (L LS), with due regard 
‘oculars, best offer takes it. Bruce Covey, 251 Miller Exchange, 120 Beachw vay, Monterey, Calif. to arithmetic signs, and add both results to (or 
Lane, Rochester 17, N. Y RESTED in a ° Pocdtiong| | Subtract, from, as the case may be) the stand 
ote cnt “s vg vitneel wl steonomny as, . career? I ‘wag ih ard-station predicted time to obtain time at the 
. m . ; HT ofessione INORVG 7) 7 pe- | 
REFRACTOR, 3”, achromatic, altazimuth. Made by men D. Diller descttbes personal quatifications, | local station. Then convert the Universal time to 
advanced amateur. Brass tube and fittings. Tripod scholastic training, and job opportunities. $1.00 | — — — we ; os ‘ 
and case =76 00 og ag Don D’Entremont, 404 postpaid. Send to Box B, Sky and Telescope, Har- “we udes and latitudes of standard stations 
Beale St., Wollaston 70, Mass. vard Observatory, Cambridge 38, Mass. A 1.72°.5 4.42°.5 E +491°.0 4.40°.0 
RIGID, accurate, low-cost fork scope mounts, 4” to | WANTED: Volumes I through IX of Sky and Tele-| B +73°.6, +-45°.5 F +98°.0, +31°.0 
»4”, 10” to 24” circles, micro set in right ascension scope. State numbers available, price, and condi- | Cc +77" 1, +38°.9 a Discontinued i 
and declination, with drive. Write ned needs to tion. February and November, 1952, issues wanted | D + 79°.4, +43".7— - al 0, +36°.0 
Mather Machine Works, Clarksville, lowa. also. James Brown, 1409 Belmead Drive, Kings- I -+-123°.1, Hat, 
1 ; port, Tenn. _ 
PRACTICAL, new ‘Bibliography tor ATM’s,"’ seconc a : 
edition, 8 pages, 25¢. Kelvin Masson, 338 Plaza CANADIAN AMATEURS: America’s best- selling line MINIMA OF ALGOL 
Ave.. St. Louis 21. Mo of refracting telescopes and accessories, now avail- 
ee iiecasia able from Canada’s largest optical specialists. Save ae 9 “Om. R Gem. 2.49. 
SIDEREAL DRIVE for telescope or camera to track customs clearance and extra duty. Carsen_ Instru- November 2, 10:05; 5, 6:53; 8, 3:42; 11, 
stars, accurate simple gearless — make color ments, Ltd., 88 Tycos Drive, Toronto 10, Canada. 0:31; 13, 21:20; 16, 18:09; 19, 14:58; 22, 
transparencies, complete plans, $1.00. ‘Space = SCHMIDT'S famous moon map, 25 plates. P -47- 95 8:36: 98 5-95 
Chart,’’ proportioned planets, sun, moon, and stars, on 814” x 11” aon oh: 75 comand Sets — 11: ae 25, 8:36; 28, 5:25. December 1, 
also constellation maps, $1.00. L. Mussgnug, Box Scientific Book Service, 663 Franklin Ave., Colum-| 2:14; 3, 23:08; 6, 19:52; 9, 16:41. 





74, Bethel, Conn. bus 15, Ohio. 
. , : - | These minima predictions for Algol are based on 
FOR SALE: 2.4” Unitron equatorial, sun screen, Bar- SOLAR FURNACE, 36”, mounted, 14” focal length. the formula in the 1953 International Supplement 
low lens, $190.00. W. L. Wilie, Jr., 1405 McFad- Packed and ship ed, $125.00. Stanley R. Armitage, of the Krakow Observatory. The times given are 


with 


geocentric; they can be compared directly 


, Harrisburg, Pa. 
| observed times of least brightness. 


4813 Teeanenn 


din, Beaumont, Tex. 
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S, THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
8 The moon’s symbols give its phase roughly, with the date marked alongside. 
: Each planet is located for the middle of the month or for other dates shown. 
% All positions are for 0" Universal time on the respective dates. 
i, 
8, Mercury will be in the evening sky all rapidly eastward from Virgo into Libra 
month, but poorly situated for viewing. It A very close conjunction with Lambda 
re may be observed during the last few days _Virginis, magnitude 4.6, occurs on Novem- 
mn of November as a —0.3-magnitude object, ber 18th at 8:59 UT, Mars passing only 
3 setting one hour after the sun. about four seconds of arc from the star. 
“ Venus’ angular distance from the sun Closest approach will take place before 
1 . . -_ y . . - 
u attains a maximum of 47° 147 0n Novem- Mars rises for observers in the United 
* ber 18th, the planet then being at greatest States. 
eastern elongation. On that date it will Jupiter is viewed rising in the east 
be of magnitude —4.0, a brilliant white nearly three hours ahead of the sun in | 
object in Sagittarius setting in the south- midmonth. The giant yellow planet is | 
western sky three hours after the sun. moving eastward in Virgo, and will be 
] Telescopically, Venus will present a half- 3$° north of Spica on the 21st. 
illuminated disk 25.1 seconds of arc in Saturn may be seen only early in No- 
( : : : 
9 diameter. vember, low in the southwestern sky. On 
). There will be a close conjunction with — the 7th it sets 1} hours after sundown, ap- | 
ie the 6.5-magnitude star 86B Sagittarii on pearing of magnitude +0.7. | 
3 the 11th, but the minimum separation of Uranus rises about midnight, passing The most practical way really to learn WHAT 
R about one diameter of the planet will be western quadrature with the sun on No- | IE in - sky, and WHEN, and 
a, ‘ = . . ts ‘ we SRE at a glance! 
. at 13:11 UT, during daylight hours for vember 4th. The planet's position among | 
ih the Americas. the stars changes very little, because retro- The Sky Master ‘‘functional globe" a the 
; ‘ ° : ri, oe sky exactly as you see it, and not backwards. Each 
it The moon will be totally eclipsed on rade motion begins on the 17th. Uranus |] of the 12 segments is dated for a 9 p.m. view. 
, ; . SI il stars t tude 5.5, nebulae, gal 
- T = ° ° © nd ® . ws a stars ) magni e ° nebulae yaiac- 
f November 7th as seen from eastern Asia, can be found in binoculars as a 6th-magni- tic and <n pene, ead the le te 
x the Pacific, and the western part of North tude object about 4° east of Delta Cancri. pre cman Bsc eg = bre Pye symbols, 
. = e . = . 7 3 p numbers, geometrical constellation gures. 
d America. For details see page 21 of this Neptune, in the morning sky, is too ——_—_—_—_—_—_——_ 
i 5 ar the be see frig Invaluable for students of General 
r issue. near the sun to be seen this month. Astronomy, and of Marine and Air 
: Mars, now 2nd magnitude, rises two — —— Nestea, 2 ‘eons re a 
' in i. , and L -Aries. 
r hours before the sun by the end of the MOON PHASES AND DISTANCE — 
.) — . M . ° i | i 
: month. The reddish planet is traveling ,. : # ; Guide and Check Lists 
at Full moon November 7, 14:32 Introduce Astronomy in one night! 
. _—— | liast quarter November 14, 21:59 Guide: a complete, up-to-date, short course in 
( i N 5 astronomy and navigation; with diagrams. 
; i ‘ae ew moon November 21, 16:19 Main List: 550 entries in 20 columns, with both 
a t dS -§. | First quarter November 29, 6:57 — on ve ——— oe to —? 
oO | ~ pa = nitude 2: > variable anc muitipie stars, Star 
| j Y ( | Full moon December 7, 6:16 colors, distances, and both magnitudes; nebulae, 
a | radiants, and other data. 
1S | love oy ist: ‘e i > ‘ : : 
e WIND INDICATOR November Distance Diameter 15 Lists for quickly locating sky objects. Com- 
0 First Time in Kit Form | Apogee 2, 12h 251,700 mi. 29’ 30” plete solar ee 2 wero Ranga! planetary posi- 
0 acs a le a rae 2 ‘ ey tions to 1965. onstellations and 190 star names 
8 ee a, wae oe Perigee 18, 11h 227,700 mi. 32’ 37” and their meanings. 108 brightest and 50 largest 
0 sembled in 30 to 40 min. with Apogee 30, 7h 251,300 mi. 29% 33” poe ee et ee yin 
screwdriv d pliers, Eact : ; i) ee he ere eee ,) Seeseciee Saueee. a 
ney oe By —_— rise, sunset, and twilight columns; and others. 
eered for fine performance and P ie : , -_ ‘ > 
long life, and comes complete | Perigee 14, 5h 230,100 mi. 32’ 16” 12” globe ‘do-it-yourself’ kit $5.06 
with 0 to 100 M.PH. indicator. | 5 Guide and Check Lists, with above order % 75 
l Kit also includes mounting pi glo Check Lists, separately 1.95 
¢ ideal for boats, homes, air- NTWV > 12” globe, assembled (with above book 
) ports, weather stations, etc = ; UNIVERSAL TIME (UT) and plain wire stand) f.o.b. 14.00 
my Instrument is self generating TIMES used in Celestial Calendar are Greenwich 24” globe for schools; prices sent upon request. 
l, ew —needs no batteries. civil or Universal time, unless otherwise noted. This Globes may be had with withast, sh 
‘s | is 24-hour time, from midnight to midnight; times aioe wiles iDs OF Ont, 106 
Send Ch M Ord is 8 & tholosice t ; 
~ ts Soles aa | greater than 12:00 are p.m. Subtract the following mythological pictures (printed in blue). 
n } hours to convert to standard times in_ the United 
at Write for free literature. | States: EST, 5S: CST, 6;: MSE, 7: PSE, & H . ¢ 
nd DYNO-SPEED INSTRUMENT CO. necessary, add 24 hours to the UT before subtract- SKY MASTER, Capt. J. Ellrich 
h | P.O, Box 47 Lakewood, N. J, ing, in which case the result is your standard time 781 Fairview Ave. Fairview, New Jersey 
| on the day preceding the Greenwich date shown. 
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SOUTHERN STARS 


The sky as seen from latitudes 20° to 
10° south, at 11 p.m. and 10 p.m., local 


time, on the 7th and 23rd of January, re- 
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spectively; also at 9 p.m. and 8 p.m. on 
February 6th and 2Ist. For other dates, 
add or subtract 4 hour per week. 
Speaking of star-people appearing up- 
side down in the Southern Hemisphere, 
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of el FO | 
. 
GALAXIES 
PEN l TERS 
GLOBL TERS 
OIF VEBULAE 
PLANETARY NEBULAE 
MILKY WAY BOUNDARIES 
° 


on this chart some very famous ones are 
now seen that way: Orion, Auriga, Per- 
seus, while even the Twins of Gemini 
have their feet higher than their heads, 
the stars Castor and Pollux. 
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The sky 


NOVEMBER 


STARS FOR NOVEMBER 


as seen from latitudes 30° to 
50° north, at 9 p.m. and 8 p.m., local 
time, on the 7th and 23rd of 
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respectively; also, at 7 p.m. and 6 p.m. on 
December 7th and 23rd. 
add or subtract $ hour per 


As the large bird constellations of our 


For other dates, 
week. 


northern summer, Aquila the Eagle and 


November, 1957, Sky 


AQUARIUS 























°° AS , SS 
9 
e \ ¢ 
%S \ * s 
. e_ 4 4% \ 
e %.. “6 e 
¢ e~ > 
¢ S 
5 ) 
e %, « ° 
es e sy od 
a) ¢ e ex< fo) * 
= eu > “hp A . 
“oe ECS 


e > e . ~ 
e 9 oe +80"! > es oO _ + 
i) / ed a i ° e 
e e x a e a 
/ + 70°. x e : ae F : 
e a » 4 
e  vIadoIssYD | ‘ Ses Qo rd t . ; 
xe F / _-3® Wwosepy % wo " ‘ VU 
b) yY 2Sw x 4 2 - ) 
5 e ek ge-g ™ . gr”. Sk e 24 3: [ 
. c T 
ee@ © 9 Pin Cyr9 gte> _ & : to. ge S . a 
ye. re sipeyps®@ 6, 6822 Y. ry se £ 0 
ex 7% % ae & iN) \ oe - = 
4 N§ s ¥ 3 . + < ° 
a : ; We . ve. o, e % ra 2 
v Pe +50° - & + \ a) oo. : 
v bg e@ | * X $ ri rn) 00 
J . & eo o | © 
> t . \ @ J e 4 
Nd e B e e “ a) 
‘ > . : " o < a a) 
Aa > 9 7662 ° US 4 
pee S @ OF 407 : e< 9 wx? re Vs a ad 
< Y@ = Y nee ® 4 fg oat SQ » MY 
=" 45% % we 3S . fA a “ba, > 0) 
. 8% so DO < a | ¥s $ e ek . 2 ¢ q Y se Z 
a_& en a Y er CBS 
vy — ¢ Pe e- We e 2 e fe 
p 9@ Cc % ay ‘ f \v yes £ R “5 
a Sn a ‘ ‘ fe 5 80, 
% eo 9 | | 7 >) \ e a =e eo. x9" 
e y | \ ~ 9 J Ty a 
“A | e q 0 \ 9 W bs 
| \ ¢ V) bl Y Q re x 
© | ¥ wu K 6° wy ee 
Algenib@® + in Q Se \5/ » 
0 
e : « o*@ uato® e- 5 
é & 5 PA é 
m ee +/0 CIRCLET e uy E 5 
a 2 6 — \p\h ] 
e Pisces ce? 2 { 
Al Rischa | ‘ *p ‘ 3 os if \ 
>) — |- 7 o°? he bd o | = es 922 
1h mae ae 23> ¥ WATER Pa ; 













DEEP-SKY 
GALAXIES 

OPEN CLUSTERS 
GLOBULAR CLUSTERS 
OIFFUSE NEBULAE 
PLANETARY NEBULAE 


M/LKY WAY BOUNDARIES 


Cygnus the Swan, fly down the western 
evening sky, two giant animals, Taurus 
the Bull and Cetus, monster of the deep, 
dominate the heavens in the east, pursued 
by Orion the Hunter. 
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NOW — THE DELUXE 4° DYNASCOPE Reflector 


with ADVANCED Precision Features Offers 
You a Truly Amazing Telescope COMPLETE 


o- A, © 
* 
> *, 


2 hm, © —s $799 


f.o.b. Hartford, Conn. 
Shipping Wt. 21 Ibs. 
Express charges collect 


Compare these advanced features with 
any telescope at double the price! 


(1) FOUR-INCH PARABOLOIDAL PYREX MIRROR — Finished to exacting specifica- 
tions and guaranteed to perform to Dawes’ limit for this size of instrument. 
Aluminized and zircon-quartz overlaid to insure maximum protection and last- 
ing use. The 4-inch mirror gathers one third more light than a 32-inch mirror. 














Inquire for details of con- 
venient Time-Payment Plan. 











(2) IMPROVED EQUATORIAL MOUNTING — Rugged cast iron, weighing about 12 


pounds, guaranteed vibration free. Wing clamp shown in the inset provides 
easy change of latitude setting if you move to a new observing station. Free- 
moving polar and declination axles are 5S-inch steel, supported on four 
bearing surfaces, guaranteed to have necessary smoothness in operation. 
Friction clamp for declination and large knurled brass adjustment for right 


ascension. 


(3) EYEPIECE MOUNT — Standard 114 inch with exclusive double-draw and 


rack-and-pinion focusing. Adjustable for three inches of travel to accom- 
modate any eyepiece, positive or negative. Built-in diagonal mirror has a 
surface finished to Va wave. 
(4) THREE EYEPIECES— 18-mm. Huygens, 9-mm. achromatic Ramsden, 7-mm. 
achromatic Ramsden, giving powers of 65x, 130x, and 167x. 


(5) ACHROMATIC FINDER — 4-power with crosshairs; extra large field of 
view. 


(6) COVERS for eyepiece tube and open end of the telescope itself. 
(7) BAKELITE TUBE beautifully finished in gray wrinkle enamel. 


(8) IMPROVED TRIPOD — Natural-finish hardwood legs, folding against 
each other. Chain ties provided (not illustrated). Sturdy, balanced, 
providing perfect portability. 


THE SUPERIOR 4-INCH TELESCOPE. Prove it yourself at NO RISK! 


Here is the scientific instrument that serious amateurs have been waiting 
for — with a full warranty of high performance at low cost! 

Now you need not spend $150 and up to be sure of excellent observing. 
Nor do you need to go to the time and trouble of building your own tele- 
scope to get the most value for your money. For the dollars-and-cents facts 
about the DeLuxe Dynascope are these: 

The advanced precision features are those you would select for yourself. 
Buying them singly, as an individual, you could never beat our low price. 
You could not hope to surpass the mechanical excellence and ruggedness 
that have been engineered into this superb instrument to meet the most 
exacting standards! Our instrument has been tested and approved by staff 
members of leading planetariums. 

The DeLuxe Dynascope comes to you complete with every part and 
feature exactly as described and illustrated here. Each instrument is care- 
fully triple-tested before shipment and is accompanied by the inspector’s 


performance report. Specially packed, it is ready to be set up for observing 
a few minutes after unpacking. Shipment is f.o.b. Hartford, Conn., express 
charges collect (weight 21 pounds). There is nothing else to buy, no added 
charges, no extras of any kind needed. 


YOU WILL BE DELIGHTED—OR MONEY BACK! 


Prove to yourself — without risk — how good the DeLuxe Dynascope really 
is. Order it now. Try it at your own pleasure. Compare its performance 
with that of any other telescope at double the cost or more. It will delight 
you and exceed your every expectation — or simply return it within 30 days 
for a full refund. But don’t delay. As you know, quality engineering of 
precision instruments does not permit mass production. Consequently the 
supply is limited. To assure yourself of an early delivery, send your check 
or money order today! 


CRITERION MANUFACTURING COMPANY 


Manufacturers of Quality Optical Instruments 


DEPT. STD-41, 331 CHURCH ST., HARTFORD 1, CONN. TEL.: CHAPEL 7-1696 — CABLE ADDRESS: CRICO 
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EXPERTS IN DOMES AND TELESCOPES 


ASTRO-DOME, expert in the construction of observa- 
tory domes, is pleased to announce the completion of 
an Astro-Observatory for the Reed telescope at Yale 
University, New Haven, Connecticut. This building 
is 16 feet 6 inches in diameter and weighs 13,000 
pounds. The dome is fabricated from heavy struc- 
tural steel members and is covered with 16-gauge gal- 
vanized-steel sheets. The result is a dome offering 
smooth appearance plus great strength. The Astro- 
Observatory illustrated here may be obtained in 
diameters up to 50 feet. May we assist you with your 


installation ? 








TINSLEY LABORATORIES, expert in the production 
of precision instruments, thoroughly tests every op- 
tical system for absolute conformance to the highest 
specifications. All optical surfaces are polished to 
1/10-wave accuracy, and each system is guaranteed 
to reach theoretical limits of resolution, Through re- 
search, development, and construction of optical de- 
vices for the United States government and industrial 
organizations, Tinsley Laboratories is able to furnish 
your telescope at lower cost without sacrifice in qual- 
ity. Small and large telescopes of any design are avail- 
able to the required precision. You are invited to 
request information of any kind that would be useful 


to you. 


As experts in domes and telescopes, Astro-Dome and Tinsley 
Laboratories now make possible a complete observatory from 
telescope to housing at a cost that will be pleasantly reason- 
able. Write either company for details, which will be fur- 


nished without obligation. 








ASTRO-DOME manuracrurine, INC. x Tinsley 


Box 217, Station A, Canton 5, Ohio 
Telephone: GLendale 4-2755 


laboratories 
2530 Grove St., Berkeley 4, Calif. 








It takes only $12.50 down to own this UNITRON 


Little wonder that the UNITRON 2.4” Altazimuth Re- 
fractor has long been America’s most popular low-priced 
refractor. 


For UNITRON and only UNITRON combines unexcelled 
optical and mechanical performance with exclusive fea- 
tures designed to increase your observing pleasure. As 
an example, take UNIHEX — the Rotary Eyepiece Selector 
which relieves you of the burden of fumbling with eye- 
pieces in the dark. Or, perhaps your observing situation 
may call for the DUETRON Double Eyepiece, the erecting 
prism system, the Astro-Camera 220, or the sun screen. 


Optically speaking, UNITRON Refractors duplicate the 
performance of larger telescopes of other types. Further- 
more, there are no mirror surfaces to become tarnished, 


UNITRON 


INSTRUMENT 
204-206 MILK STREET 


no secondary optics to cause diffraction patterns, and no 
folding of the light back on itself with consequent loss of 
definition. It is not surprising that you see more and see 
better with a UNITRON. 


The UNITRON 2.4” Altazimuth Refractor is priced at 
only $125 complete with tripod, sturdy mounting with 
micrometric slow-motion controls, four eyepieces, carrying 
cases, and accessories. Using our Easy Payment Pian, a 
mere 10% down payment of only $12.50 brings this 
UNITRON to you. 


Interested? It is really not too early to let Santa know 
how you feel. 


See pages 28 and 29. 


DIVISION of UNITED SCIENTIFIC CO. 
BOSTON 9, MASSACHUSETTS 
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